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SJM S COMPUTERFACTS 



IBM PC/AT 
MODEL 5170-239 



ENHANCED GRAPHICS ADAPTER 

See Folder CSCS17-A 

FIXED DISK/FLOPPY DISK ADAPTER 
FLOPPY DISK DRIVE 

See Folder CSCS17-B 



KEYBOARD, POWER SUPPLY, 
SERIAL/PARALLEL ADAPTER, 
SYSTEM BOARD 
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SAFETY PRECAUTIONS 

See page 54. 
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TEST EQUIPMENT 

Test Equipment listed by Manufacturer illustrates typical or equivalent equipment used by SAMS' Engineers to obtain 
measurements and is compatible with most types used by field service technicians. 



TEST EQUIPMENT (COMPUTERFACTS) 



Equipment 


B & K Precision 
Equipment No. 


Sencore 
Equipment No. 


Notes 


OSCILLOSCOPE 


1570A,1590A,1596 


SC61 




LOGIC PROBE 


DP51.DP21 






LOGIC PULSER 


DP101,DP31 






DIGITAL VOM 


2830,2806 


DVM37,DVM56,SC61 




ANALOG VOM 


277,111,116 






ISOLATION TRANSFORMER 


TR1 10,1604,1653,1655 


PR57 




FREQUENCY COUNTER 


1803,1805 


FC71.SC61 




COLOR BAR GENERATOR 


1211A.1251, 1260,1249 


CG25.VA62 




RGB GENERATOR 


1260,1249 






FUNCTION GENERATOR 


3020,3011,3030 






HI-VOLTAGE PROBE 
VOM/DMM 
Accessory probes 


HV-44 
PR-28(HV) 


HP200 




TEMPERATURE PROBE 


TP-28.TP-30 






CRT ANALYZER 


467,470 


CR70 




DIGITAL IC TESTER 


560,550,552 






CAPACITANCE ANALYZER 




LC53,LC75,LC76 
LC77 




INDUCTANCE ANALYZER 




LC53,LC75,LC76 
LQ77 





TROUBLESHOOTING 



MICROPROCESSOR (CPU) OPERATION 

Microprocessor IC (U74) does not appear to be 
functioning. Check the 1 2MHz waveform at pin 
10 of Clock Generator IC (U82). If the wave- 
form Is missing, refer to the "Oscillator and 
Dividers" section of this Troubleshooting 
Guide. If the waveform Is good, check the 
operation of the Reset circuit. Check the 
logic reading at pin 12 of IC U82 while turn- 
ing Computer On. The reading should be logic 
High Immediately after turning Computer On, 
then go logic Low after about .2 seconds. If 
the reading Is not correct, check IC U82. If 
the reading Is correct, check for a logic Low, 
that goes High .2 seconds after turning Comput- 
er On, at pin 4 of IC U99 and pin 4 of IC 
U116. If the reading Is not correct at IC 
U99, check IC U99. If the reading Is correct 
at IC U99 and not correct at IC U1 16, check IC 
U116. If the reading Is correct at IC f s U99 
and U1 16, check for a logic High at pin 9 of 
IC U94. If the reading Is not correct, check 
IC f s U105 and U106. If the reading Is cor- 
rect, check for a logic High, that goes Low .2 
seconds after turning Computer On, at pin 8 of 
IC U94. If the reading Is not correct, check 
IC U94. 



OSCILLATOR AND DIVIDERS 

12MHz Oscillator. Check 
Power Good signal at pin ^' 



for a logic High 
of Clock Generator 



IC (U82). If the reading Is not correct, re- 
fer to the "Power Supply" section of this Trou- 
bleshooting Guide. If the reading Is correct, 
check for a 12.0MHz waveform at pin 10 of IC 
U82. If the waveform Is missing, check Crys- 
tal Y2, Capacitors C71 and C72 and IC U82. If 
the waveform Is good, check for 12.0 MHz 
pulses at pin 11 of IC U96. If pulses are 
missing, check IC U96. If pulses are present, 
check for a 6MHz waveform at pin 9 of IC U88 
and pin 5 of IC U51 . If the waveform Is miss- 
ing at IC U88, check IC U88. If the waveform 
Is missing at IC U51, check IC U51 . 

14.318MHz Oscillator. Check for a 14.318 MHz 
waveform at pin 12 of ICU18. If the waveform 
Is missing, check Crystal Y1 , Trimmer Capaci- 
tor C26, IC U18 and Resistors R1 and R2. If 
the waveform Is good, check for 2.38MHz pulses 
at pin 1 of IC U88. If pulses are missing, 
check IC U18. If pulses are present, check 
for 1.19MHz waveform at pin 5 of IC U88. If 
the waveform Is missing, check IC U88. 

32.768KHz Oscillator. Check for a 32.768KHz 
waveform at pin 10 of IC U108. If the wave- 
form Is missing, check Crystal Y3, Capacitor 
C83, IC U108 and Resistor R27. 

KEYBOARD 

Keyboard dead. Disconnect the keyboard and 
check the logic readings at pins 1 and 2 of 
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TROUBLESHOOTING (Continued) 



Keyboard Connector (J22) while turnfng Comput- 
er On. Pfn 1 of Connector J22 should pulse 
three times in 15 seconds after Computer Is 
turn On and pin 2 should pulse once about 16 
seconds after Computer Is turned On. If the 
logic readings are not correct at pin 1 of 
Connector J22, check IC's U1 16, U1 20 and U126. 
If the logic readings are not correct at pin 2 
of Connector J22, check IC's U116 and U126. 
If the logic readings are correct at Connector 
J22, turn Computer Off and connect the key- 
board. NOTE: Keyboard will work by itself if 
a separate 5V power source Is used to power 
Keyboard. Connect the 5V lead from Power Sup- 
ply to pin B1 of Connector CD1 on the Keyboard 
and the ground lead to pin A2 of Connector 
GDI. 

Check the 5.3MHz waveform at pin 3 of Keyboard 
Controller IC (M5). If the waveform Is miss- 
ing, check Capacitors C7 and C8, Coll L1 and 
IC M5. If the waveform Is good, check the 
waveforms at pins 15 thru 13 and check for 
pulses at pin 19 of IC M5. If the waveforms 
or logic readings are not correct, check IC 
M5. If the waveforms and logic reading are 
correct, check for pulses at pins 4 thru 7 and 
9 rhru 12 of Buffer IC (M4). If the readings 
are not correct, check IC M4. If the reading 
Is correct, check for pulses at pins 6 and 8 
of IC M2 while pressing a key. If pulses are 
missing, check IC M2. If pulses are present, 
check for pulses at pins 2 and 10 of IC M2 and 

37 and 38 of IC M5 while pressing a key. If 
pulses are present at pins 37 and 38 of IC M5 
and missing at pins 2 and 10 of IC M2, check 
IC M2. If pulses are missing at pins 37 and 

38 of IC M5, check IC's Ml, M3, M5, M6, and M7 
and Sense Amplifier Module (Z1). 

SOUND (INTERNAL SPEAKER) 



No sound from the Speaker. Check Speaker Con- 
nector J 19 for good connections and check the 
Speaker (SP1). If the Speaker and Connector 
check good, type in the fol lowing Basic pro- 
gram: 

10 SOUND 200,20:GOTO 10 

Monitor the logic reading on pin 9 of Flip/ 
Flop IC (U127) while starting the above pro- 
gram. A pulse should appear as soon as the 
program Is starfed, then the reading should go 
High and stay High. If the reading Is not cor- 
rect, ckeck IC U 1 15. If the reading Is cor- 
rect, check for a logic High at pins 7 and 10 
of IC U1 27 while the program Is running. If 
the readings are not correct, check for pulses 
at pins 2 and 3 of IC U92 while the program is 
running. If pulses are missing at pin 2, 
check Timer IC (U103). If pulses are present 
at pin 2 and missing at pin 3, check IC U92. 
If pulses are present at pin 3, check Driver 
IC (U52), Capacitor C58 and Resistor R8. 

REAL TIME CLOCK 



Time has to be reset every time the Computer 
is turned On. Check the 6V Battery (Ml), 
Diodes CR1 and CR2, Capacitor C84 and check 
Connector J21 for good connections. 



Time function or Options Setup Program, see 
"General Operating Instructions", does not 
work. Check the 32.768KHz waveform at pin 10 
of IC U108. If the waveform is good, check 
Crystal Y3, Capacitor C83, IC U108 and Resis- 
tor R27. If the waveform is good, check for a 
logic High at pin 1 and a logic Low at pin 2 
of IC U108. If the reading Is not correct at 
pin 1, refer to the "Power Supply" section of 
this Troubleshooting Guide. If the reading is 
not correct at pin 2 of IC U108, check IC 
U108. If the readings are correct, type In 
and run the following Basic program. The 
program reads the seconds registered in the 
Clock/RAM IC (U117) and displays the results 
on the Monitor screen. The number fhat ap- 
pears on the Monitor should change once a 
second. 

10 OUT 112,0:PRINT I NP( 1 13) :G0T0 10 

While the program Is running, check for pulses 
at pins 2 and 9 and a logic Low at pin 3 of 
PROM IC (U115). If the readings are not cor- 
rect, check IC U115. If the readings are cor- 
rect, check for a logic Low at pin 2 of IC 
U80. If the reading Is not correct, check IC 
U104. If the reading Is correct, check for 
pulses at pins 1 and 3 of IC U80. If pulses 
are missing at pin 1, check IC U110. If 
pulses are present at pin 1 and missing at pin 
3, check IC U80. If pulses are present at pin 
3, check IC U117. 

Battery Switch Transistor (Q2) prevents the 
Battery (Ml) from powering all the circuits on 
the System Board except IC's U108 and U117 
when Computer is turned Off. To check the 
operaMon of Transistor Q2, check for 0V on 
the emitter of Transistor Q2 when the Computer 
Is turned Off and Battery M1 is connected. 
Then disconnect Battery M1 , turn On Computer, 
and check for 5.0V on the collector of Transis- 
tor Q2. If the readings are not correct, 
check Transistors Q1 and Q2 and Resistors R24, 
R25, and R26. 

NOTE: When Battery M1 is disconnected, infor- 
mation stored In IC U117 will be lost. An 
Options Setup program must be used to restore 
the Information. See "General Operating In- 
structions" (Systems Option Setup) for more 
detai Is. 

PARALLEL PORT (Serial /Para I lei Adapter) 

Parallel Port not working. Check the Edge 
Connector and Connector P2 for good 
connections. If the connections check good, 
plug a parallel loopback plug, see "Test 
Plugs", Into connector P2 and type In and run 
the following Basic program. NOTE: Set 
Jumper J2 to configure the parallel port as 
the primary para I lei port, see "Switches and 
Jumpers". 

10 CLS 

20 LOCATE 1,1 
30 OUT 888,0 :0UT 890,0 
40 PRINT"A=";INP(838) 
50 PRINT"B=";INP(889) 
60 PRINT"C=";INP(890) 
70 OUT 888,255:0UT 890,255 
80 PRINT"D=";INP(888) 
90 PRINT"E="; INP(889) 
100 PRINT"F=";INPC890):G0T0 20 
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TROUBLESHOOTING (Continued) 



The program continuously checks the Paral lei 
Interface Circuits and displays six numbers (A 
thru F) on the Monitor screen. With the loop- 
back plug plugged into Connector P2, the fol- 
lowing numbers should appear on the Monitor 
screen. 

A = 

B - 55 

C = 224 

D = 255 

E = 207 

F = 255 

I f any of the numbers are not correct, make 
the following checks with the loopback plug 
Instal led and the above program running. 
Check for pulses at pins 15 and 16 of Decoder 
IC (U14). If pulses are missing, check IC 
U14. If pulses are present, check for pulses 
at pins 11 thru 18 of Transceiver IC (U17). 
If pulses are missing, check IC U17. If 
pulses are present, check for pulses at pins 

5, 6, 7, 9, and 11 of Decoder IC (U12). If 
pulses are missing, check IC U12. If pulses 
are present, check for pulses at pins 2, 5, 6, 
9, 12, 15, 16, and 19 of Output Data Latch IC 
(U18). If pulses are missing, check IC U18. 
If pulses are present, check for a logic High 
at pin 10 of IC U15. If the reading is not 
correct, check IC U15. If the reading Is cor- 
rect, check for pulses at pins 2, 5, 7, 12, 
and 15 of Output Control Latch IC (U4). If 
pulses are missing, check IC U4. If pulses 
are present, check for pulses at pin 12 of IC 
U15. If pulses are missing, check IC U15. If 
pulses are present, check for pulses at pins 

6, 8, 10, and 12 of IC U1 1 . If pulses are 
missing, check I C U 1 1 • If pulses are present, 
check for pulses at pins 2, 4, 8, 10, and 12 
of IC U16. If pulses are missing, check IC 
U16. If pulses are present and numbers A or D 
on the Monitor screen are not correct, check 
Input Data Latch IC (U9). If numbers B, C, E, 
or F are not correct, check the Input Control 
Latch IC (U8) and IC U1 . 

SERIAL PORT (Serial /Para I lei Adapter) 

Serial Port does not work. Check edge Con- 
nector and Connector P1 for good connections. 
Check for 1 .8432MHz pulses at pin 16 of Serial 
Interface IC (U5). If pulses are missing, 
check 1.8432 MHz Oscillator Module (U10) and 
check IC U1 1 • If the frequency is not 
correct, check Module U10. If pulses are 
present at pin 16 of IC U5, type in and run 
the following Basic program: 

10 OUT 1019,131 

20 OUT 1016,128:0UT 1017,1 

30 OUT 1019,3 

40 OUT 1020,0:OUT 1020,15 

50 OUT 1016,255:G0T0 40 

The program sets the baud rate to 300 baud and 
produces pulses at pins 11, 31, 32, 33, and 34 
of IC U5. The waveform shown in Figure A 
should appear at pin 11 of IC U5. The wave- 
form shown in Figure B should appear at pin 15 
of IC U5, and the waveform shown In Figure C 
should appear at pins 31 thru 34 of IC U5. 




Figure A 




Figure B 




Figure C 



While the program Is running, check for pulses 
at pins 14 and 21 of IC U5. If pulses are 
missing at pin 14, check the Decoder IC (U14). 
If pulses are missing at pin 21, checK IC's 
U15 and U16. If pulses are present, check for 
pulses at pins 11 thru 18 of Transceiver IC 
U17. If pulses are missing, check IC U17. If 
pulses are present, check the waveforms at 
pins 11, 15, and 31 thru 34 of IC U5. If any 
of the waveforms are missing or not correct, 
check IC U5. If the waveforms check good, 
check for pulses at pins 6 and 7 of IC U7. If 
pulses are missing, check IC U7. If pulses 
are present, check for pulses at pin 7 of IC 
U6. If pulses are missing, check IC U6. 

For the following checks make a "Serial Loop- 
back Socket", see "Test Plugs", and plug it 
into Connector P1 . Run the above program and 
check for pulses at pin 13 of IC U3 and pins 
10 t-hru 13 of IC U13. If pulses are missing 
at IC U3, check IC U3. If pulses are missing 
at IC U13, check IC U13. 

To check the Interrupt Request pin (pin 30) of 
IC U5, remove the Serial Loopback Socket and 
type in and run the fol lowing program: 

10 OUT 1020,15:0UT 1017,15 
20 OUT 1016,255:G0T0 10 

While the program is running, check for a log- 
ic Low at pin 1 of IC U1 and check for pulses 
at pins 2 and 3 of IC U1. If the readings are 
not correct at pins 1 or 2, check IC U5. If 
the readings are good at pins 1 and 2 and 
pulses are missing at pin 3, check IC U1 . 
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POWER SUPPLY 



TROUBLESHOOTING (Continued) 



NOTE: Use an Isolation transformer with a 
voltage step down control when servicing the 
Power Supply. Disconnect Power Supply from 
Computer and Disk Drives to avoid possible 
damage from high voltages that may be produced 
while servicing power supply. 

A load must be connected to the Power Supply 
when It Is being operated by Itself. Three 
#1129 lamps may be used as a load for the 5V 
source and a #93 lamp may be used for the 12V 
source. 

The power supply has an automatic shutdown 
feature. It will shut down whenever a no- 
load, over-current, or over-voltage condition 
exists. The following voltages change on IC's 
M1 and M2 when the power supply Is turned On 
with no load: 





M1 




M2 


Pin 4 




9.1V 


Pin 14 5.7V 


Pin 8 




4.3V 




Pin 9 




6.2V 




Pin 11 




3.9V 




Pin 13 




4.1V 




Pin 14 




9.1V 





The voltages on IC's M5 and M6 a I I measure 
less than .3V. 

Power Supply dead. Check for 120V AC from 
Connector E26 to Connector E27. If 120V AC Is 
missing, check Colls L1A and L2A, On-Off 
Switch (SW2), and Line Filter T1A. If 120V AC 



is present, check for 323V at the Collector of 
Power Amp Transistor (Q3). If 323V is miss- 
ing, check Resistors R2 thru R5, Electrolyt Ics 
C1 and C2, Thermister R1, and Bridge Rectifier 
M4. If 323V is present, check waveforms on 
the bases of Power Amp Transistors Q3 and Q4. 

If the waveforms are missing, check the volt- 
ages and components associated with IC's M1 
and M2, Amp Transistors (Q1), and Driver Tran- 
sistor (Q2), and check windings on Transformer 
T1 for continuity. If the waveforms are pres- 
ent, check voltages and components associated 
with Transistors Q3 and Q4 and check windings 
on Transformer T2 for continuity. 

No 12.0V at pin 1 of Connector PI 2. Check 
Rectifier CR15, Coil LI, Capacitors C13 thru 
CI 7, and check the winding on Transformer T2 
from pin 7 to pin 8 for continuity. 

No 5.0V at pin 2 of Connector P8, Check Recti- 
fiers CR16 and CR17, Coil L2, Capacitors C18 
thru C26 and check the windings on Transformer 
T2 on pins 9 thru 16 for continuity. 

No -12.0V at pin 4 of Connector P8, check' 
Rectifier CR19, Capacitor C28, and check the' 
winding on Transformer T2 from pin 5 to pin 6 
for conti nuity. 

No -5.0V at pin 3 of Connector P9. Check" 
Rectifier CR18, Capacitor C27, and check the 
winding on Transformer T2 from pin 3 to pin 4 
for conti nuity. 
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PARALLEL LOOPBACK PLUG 



Use a male 25-pin subminiature "D" Connector 
(DB-25) and connect the following pins to- 
gether: pin 1 to pin 13, pin 2 to pin 15, pin 
12 to pin 14, pin 10 to pin 16, pin 11 to pin 
17. 



SERIAL LOOPBACK SOCKET 

Use a female subminiature "D" Connector (DB-9) 
and connect the following pins together: pin 
1 to 4 and 6, pin 2 to 3, pin 7 to 8 and 9. 
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PARTS LIST AND DESCRIPTION (Continued) 

When ordering parts, state Model, Part Number, and Description 

ELECTROLYTIC CAPACITORS 



ITEM 
No. 


RATING 


MFGR. 
PART No. 




KEYBOARD 




C1 
C2 
C4 
C1 1 


56 6V 1 0? 
56 6V 10? 
22 15V 10? 
56 6V 10? 

SERIES/PARALLEL 
BOARD 




C11 
C12 
C21 


10 16V 10? (1) 
10 16V 10? (1) 
10 16V 10? (1) 

SYSTEM BOARD 




CI 
C2 
C3 
C4 
C6 


10 16V 10? (1) 
10 16V 10? (1) 
10 16V 10? (1) 
10 16V 10? (1 ) 
10 16V 10? (1) 





ITEM 


RATING 




MFGR. 


No. 






PART No. 


C15 


10 16V 


10? ( 1 ) 




C27 


10 16V 


10? (1) 




C37 


10 16V 


10? (1) 




C46 


10 16V 


10? (1) 




C52 


10 16V 


10? (1) 




C53 


10 16V 


10? (1) 




C54 


10 16V 


10? (1) 




C55 


10 16V 


10? (1) 




C56 


10 16V 


10? (1) 




C60 


10 16V 


10? (1) 




C62 


10 16V 


10? (1) 




C63 


10 16V 


10? (1) 




C68 


10 16V 


10? (1) 




C75 


10 16V 


10? (1) 




C79 


10 16V 


10? ( 1 ) 




C84 


10 16V 


10? (1) 




C89 


10 16V 


10? (1) 




C90 


10 16V 


10? (1) 




C92 


10 16V 


10? (1) 




C95 


10 16V 


10? (1) 





Items Not Listed Are Normal ly Available At Local Distributors- 
(1) Two outside legs are ground. 

CAPACITORS 



ITEM 
No. 


RATING 


MFGR. 
PART No. 


C26 


SYSTEM BOARD 

5 - 50pF Trimmer 





ITEM 
No. 


RATING 


MFGR. 
PART No. 









COILS & TRANSFORMERS 



ITEM 


FUNCTION 


MFGR. 


OTHER 


NOTES 


No. 




PART No. 


IDENTIFICATION 






POWER SUPPLY 








L1 


RF Choke 








L1A 


Filter 








L2 


RF Choke 








L2A 


Filter 








T1 


Switching 








T1A 


AC Line Fi Iter 








T2 


Power 









COILS (RF-IF) 



ITEM 
No. 


FUNCTION 


MFGR. 
PART No. 


LI 


KEYBOARD 
Filter 





ITEM 
No. 


FUNCTION 


MFGR. 
PART No. 
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PARTS LIST AND DESCRIPTION (Continued) 

When ordering parts, state Model, Part Number, and Description 
CONTROLS (All wattages 1/2 watt, or less, unless listed) 



ITEM 
NO. 


FUNCTION 


RESISTANCE 


MFGR. 
PART NO. 


NOTES 


PI 
P2 


POWER SUPPLY 


500 
250 







RESISTORS (Power and Special) 



ITEM 
No. 


RATING 


REPLACEMENT DATA 


MFGR. 


NTE 


WORKMAN 




PART No. 


PART No. 


PART No. 




KEYBOARD 








A1 


Resistor Network 


(1) 






A2 


Resistor Network 


(1) 






A3 


Resistor Network 
POWER SUPPLY 


(1) 






A1 


Resistor Network 


(2) 






A2 


Resistor Network 


(2) 






A3 


Resistor Network 


(2) 






A4 


Resistor Network 


(2) 






A5 


Resistor Network 


(2) 






A6 


Resistor Network 


(2) 






R1 


NTC 2.4 Cold 








R2 


.65 5% 10W WW 








R3 


1.3 5% 7W WW 








R6 


16K 5% 10W WW 








R1 1 


10K 5% 12.5W WW 








R15 


50K 5? 5W Metal Film 








R16 


.5 5? 5W WW 








R18 


7.5 5? 5W WW 








R20 


649 1? 1/8W Carbon Film 








R24 


133K ]% 1/8W Carbon Film 








R25 


301K \% 1/8W Carbon Film 








R26 


301K ]% 1/8W Carbon Film 








R28 


100K ]% 1/8W Carbon Film 








R29 


160 5? 3W Metal Film 




3W116 




R99 


PTC 91.4 Cold 
SERIES/PARALLEL BOARD 




FR605 




RN1 


Resistor Network 


(7) 






U2 


Resistor Network 


(5) 






U19 


Resistor Network 
SYSTEM BOARD 


(6) 






RN1 


Resistor Network 


(3) 






RN2 


Resistor Network 


(3) 






RN3 


Res 1 stor Network 


(3) 






RN4 


Resistor Network 


(4) 






RN5 


Resistor Network 


(4) 







(1) 4000 x 7 

(2) No Internal Information available 

(3) 30 ohm x 8 resistor 

(4) 10K ohm x 13 resistor 



O _ 

D 03 

m e 



en 



CO 
CD 



(5) 4700 2% x 

(6) 27 2% x 8 

(7) 4700 x 4 
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PARTS LIST AND DESCRIPTION (Continued) 

When ordering parts, state Model, Part Number, and Description 

SPEAKER 



ITEM 
No. 


TYPE 


REPLACEMENT DATA 


NOTES 


MFGR. 
PART No. 


QUAM 
PART No. 


SP1 


2" PM, 8 Ohms 


8529143 


2A05Z8 





MISCELLANEOUS 



ITEM 
No. 


PART NAME 


MFGR. 
PART No. 


NOTES 




CHASSIS 






LED1 
LED2 
SW1 


LED 
LED 
Switch 

KEYBOARD 




Power, Green 

Fixed Disk Drive, Red 

Security 


LED1 
LED2 
LED 3 


LED 
LED 
LED 

POWER SUPPLY 




Caps Lock, Green 
Num Lock, Green 
Scrol 1 Lock, Green 


FB1 

M3 

M7 

SW1 

SW2 


Ferrlte Bead 

Opto-I solator 

Fan 

Switch 

Switch 

SYSTEM BOARD 




AC Voltage Selector 
Power 


FB1 

FB2 

SW1 

Y1 

Y2 

Y3 


Ferrlte Bead 

Ferrlte Bead 

Switch 

Crystal 

Crystal 

Crystal 




Monitor Select 
14.31818MHz 
12MHz 
32.768MHz 



WIRING DATA 



Shielded Hook-up Wire Use BELDEN No. 8401 or 8421 (Single-Conductor) 

8208 (Two-Conductor) 

General-use Unshielded Hook-up Wire Use BELDEN No. 8529 (Solid) Available in 13 Colors 

8522 (Stranded) Available in 13 Colors 
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SYSTEM BOARD 



LOGIC CHART 



PIN 


IC 


IC 


IC 


IC 


IC 


IC 


IC 


IC 


IC 


IC 


IC 


IC 


IC 


IC 


NO. 


U1 


U2 


U5 


U6 


U7 


U8 


U1 1 


U12 


U13 


U14 


U18 


U19 


U20 


U23 


1 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


L 


P 


P 


P 


2 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


3 


P 


P 


P 


* 


P 


P 


P 


* 


P 


P 


* 


P 


P 


P 


4 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


L 


P 


P 


P 


5 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


L 


P 


P 


P 


6 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


L 


P 


P 


P 


7 


P 


P 


P 


L 


P 


P 


P 


L 


P 


P 


* 


P 


P 


P 


8 


H 


H 


P 


P 


H 


H 


P 


P 


H 


H 


P 


H 


H 


H 


9 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


L 


P 


P 


P 


10 


P 


P 


L 


P 


P 


P 


L 


P 


P 


P 


L 


P 


P 


P 


11 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


* 


P 


P 


P 


12 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


13 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


L 


P 


P 


P 


14 


P 


P 


P 


H 


P 


P 


P 


H 


P 


P 


* 


P 


P 


P 


15 


P 


P 


P 




P 


P 


P 




P 


P 


L 


P 


P 


P 


16 


L 


L 


P 




L 


L 


P 




L 


L 


H 


L 


L 


L 


17 






P 








P 








P 








18 






P 








P 








H 








19 






P 








P 
















20 






H 








H 
















PIN 


IC 


IC 


PIN 


IC 


IC 


IC 


IC 


IC 


IC 


IC 


IC 


IC 


IC 


IC 


NO. 


U24 


U27 


NO. 


U27 


U28 


U29 


U32 


U33 


U34 


U38 


U39 


U40 


U43 


U44 


1 


P 


P 


21 


P 


P 


P 


P 


P 


P 


H 


P 


P 


P 


p 


2 


P 


P 


22 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


3 


P 


P 


23 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


4 


p 


P 


24 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


5 


P 


P 


25 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


6 


P 


P 


26 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


7 


P 


P 


27 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


8 


H 


P 


28 


H 


H 


H 


L 


H 


H 


P 


H 


H 


H 


H 


9 


P 


P 






P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


10 


P 


P 






P 


P 


L 


P 


P 


L 


P 


P 


P 


P 


11 


P 


P 






P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


12 


P 


P 






P 


P 


L 


P 


P 


P 


P 


P 


P 


P 


13 


P 


P 






P 


P 


P 


P 


P 


P 


P 


P. 


P 


P 


14 


P 


L 






P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


15 


P 


P 






P 


P 


P 


P 


P 


P 


P 


P 


P 


P 


16 


L 


P 






L 


L 


H 


L 


L 


P 


L 


L 


L 


L 


17 




P 
















P 










18 




P 
















P 










19 




P 
















L 










20 

— — 




P 
















H 
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LOGIC CHART (Continued) 



SYSTEM BOARD 



PIN 


IC 


PIN 


IC 


IC 


IC 


IC 


IC 


IC 


IC 


IC 


IC 


IC 


IC 


IC 


NO. 


U47 


NO. 


U47 


U48 


U49 


U50 


U51 


U52 


U53 


U54 


U55 


U56 


U57 


U58 


1 


P 


21 


P 


H 


P 


L 


H 


H 


P 


P 


P 


P 


P 


P 


2 


P 


22 


P 


P 


P 


P 


P 


* 


P 


P 


P 


P 


P 


P 


3 


P 


23 


P 


P 


P 


P 


P 


L 


P 


P 


P 


P 


P 


P 


4 


P 


24 


P 


P 


L 


P 


H 


L 


P 


P 


P 


P 


P 


P 


5 


P 


25 


P 


P 


P 


P 


P 


H 


P 


P 


P 


P 


P 


P 


6 


P 


26 


P 


P 


L 


P 


P 


H 


P 


P 


P 


P 


P 


P 


7 


P 


27 


P 


P 


P 


P 


L 


L 


L 


P 


P 


P 


L 


L 


8 


P 


28 


H 


P 


P 


P 


P 


H 


H 


L 


L 


P 


H 


H 


9 


P 






P 


H 


P 


P 




L 


P 


P 


P 


L 


P 


10 


P 






L 


L 


L 


H 




P 


P 


P 


L 


P 


L 


11 


P 






P 


* 


P 


P 




P 


P 


P 


P 


P 


P 


12 


P 






P 


P 


P 


H 




P 


P 


P 


P 


P 


H 


13 


P 






P 


P 


P 


P 




P 


P 


P 


P 


P 


L 


14 


L 






P 


L 


P 


H 




H 


P 


P 


P 


H 


H 


15 


P 






P 


P 


P 








L 


i 


P 






16 


P 






P 


L 


P 








H 


H 


P 






17 


P 






P 


P 


P 












P 






18 


P 






P 


P 


P 












P 






19 


P 






L 


L 


L 












P 






20 


P 






H 


H 


H 












H 






PIN 


IC 


IC 


IC 


IC 


IC 


IC 


IC 


IC 


IC 


PIN 


IC 


IC 


IC 


IC 


NO. 


U59 


U60 


U61 


U62 


U63 


U64 


U65 


U66 


U67 


NO. 


U67 


U68 


U69 


U70 


1 


P 


P 


P 


L 


H 


L 


H 


P 


L 


21 


P 


P 


P 


H 


2 


P 


P 


* 


P 


P 


P 


* 


P 


L 


22 


P 


H 


P 


H 


3 


P 


P 


* 


P 


* 


P 


P 


P 


P 


23 


L 


P 


H 


P 


4 


P 


P 


P 


P 


P 


P 


P 


P 


P 


24 


H 


H 


P 


L 


5 


P 


P 


* 


P 


H 


P 


P 


P 


P 






P 


P 


P 


6 


P 


P 


P 


P 


P 


L 


P 


P 


P 






P 


P 


L 


7 


L 


P 


L 


L 


L 


H 


L 


P 


P 






L 


L 


L 


8 


P 


P 


P 


P 


P 


L 


P 


P 


P 






P 


P 


H 


9 


P 


P 


* 


P 


P 


P 


P 


P 


P 






P 


P 


H 


10 


P 


L 


P 


P 


H 


L 


L 


L 


P 






H 


H 


H 


11 


L 


P 


* 


* 


* 


P 


P 


P 


P 






P 


P 


H 


12 


L 


P 


P 


* 


H 


P 


P 


P 


L 






P 


H 


H 


13 


P 


P 


* 


H 


H 


L 


L 


P 


P 






P 


H 


H 


14 


H 


P 


H 


H 


H 


H 


P 


P 


P 






H 


H 


H 


15 




P 








L 


P 


P 


P 












16 




P 








P 


P 


P 


P 












17 




P 








P 


P 


P 


P 












18 




P 








P 


H 


P 


P 












19 




P 








P 


L 


P 


P 












20 




H 








H 


H 


H 


P 
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SYSTEM BOARD 



LOGIC CHART (Continued) 



, 

PIN 


IC 


IC 


IC 


IC 


PIN 


IC 


PIN 


IC 


PIN 


IC 


IC 








NO. 


U71 


U72 


U73 


U74 


NO. 


U74 


NO. 


U74 


NO. 


U74 


U75 


















1 


* 


P 


P 


P 


21 


P 


41 


P 


61 


* 


P 








2 


* 


P 


P 


* 


22 


P 


42 


P 


62 


H 


P 








3 


* 


P 


* 


* 


23 


P 


43 


P 


63 


P 


P 








4 


H 


i 


L 


P 


24 


P 


44 


P 


64 


P 


P 








5 


H 


P 


P 


P 


25 


P 


45 


P 


64 


P 


P 








6 


H 


P 


P 


H 


26 


P 


46 


P 


66 


P 


P 








7 


H 


P 


P 


P 


27 


P 


47 


P 


67 


P 


P 








8 


L 


L 


P 


P 


28 


P 


48 


P 


68 


P 


L 








9 


P 


L 


P 


L 


29 


L 


49 


P 






L 








i io 


P 


L 


L 


P 


30 


H 


40 


P 






L 








! 11 


P 


P 


P 


P 


31 


P 


51 


P 






L 








I 12 


H 


H 


P 


P 


32 


P 


52 


L 






L 








i 
! 13 


P 


P 


P 


P 


33 


P 


53 


H 






P 








| 14 


P 


P 


P 


P 


34 


P 


54 


H 






P 








i 15 


P 


L_ 


P 


P 


35 


L 


55 


* 






P 








1 16 


H 


P 


P 


P 


36 


P 


56 


* 






P 








17 




P 


L 


P 


37 


P 


57 


P 






P 








13 




P 


H 


P 


38 


P 


58 


* 






P 








19 




L 


P 


P 


39 


P 


59 


L 






L 








20 

i 




H 


H 


P 


40 


P 


60 


L 






H 








PIN 


IC 


IC 


IC 


IC 


IC 


IC 


IC 


IC 


IC 


IC 


IC 


IC 


IC 


IC 


NO. 


U77 


U78 


U79 


U80 


U81 


U82 


U83 


U84 


U85 


U86 


U87 


U88 


U89 


U90 


1 


H 


* 


H 


L 


P 


P 


P 


H 


P 


H 


P 


P 


H 


H 


2 


H 


P 


H 


i 


P 


H 


P 


P 


H 


P 


P 


H 


P 


P 


3 


P 


P 


P 


L 


H 


L 


P 


P 


H 


P 


H 


H 


P 


P 


4 


H 


P 


H 


P 


L 


P 


P 


P 


H 


P 


P 


H 


P 


H 


5 


H 


P 


L 


P 


P 


* 


P 


P 


H 


P 


P 


P 


P 


P 


6 


L 


P 


P 


P 


P 


L 


P 


P 


L 


P 


H 


P 


* 


P 


7 


L 


1. 


L 


L 


L 


P 


P 


L 


L 


L 


H 


P 


-* 


L 


8 


P 


L 


P 


H 


P 


P 


P 


P 


P 


L 


H 


L 


H 


H 


9 


P 


* 


P 


P 


P 


L 


P 


L 


P 


H 


P 


P 


P 


L 


10 


H 


* 


P 


H 


P 


P 


L 


L 


P 


H 


L 


H 


L 




I 11 


P 


* 


P 


P 


P 


H 


P 


P 


P 


P 


P 


H 


P 


P 


1 ^ 


H 


* 


P 


P 


P 


L 


H 


L 


P 


P 


P 


H 


H 


L 


13 


P 


* 


P 


L 


P 


P 


P 


P 


P 


H 


H 


P 


H 


P 


14 


H 


H 


H 


H 


H 


* 


H 


H 


H 


H 


H 


H 


H 


H 


15 












P 


H 








P 


H 


P 




16 












P 


P 








P 


H 


P 




17 












L 


P 








P 




P 




18 












H 


P 








P 




P 




19 














P 








H 




L 




20 














H 








H 




H 





O 




a 


CD 


m 

i— 


5 


CJ1 


-o 




o 


o 


> 


to 


H 


CO 




<0 





45 



SYSTEM BOARD 



LOGIC CHART (Continued) 



PIN 


IC 


IC 


IC 


IC 


IC 


IC 


IC 


IC 


IC 


IC 


IC 


IC 






NO. 


U91 


U92 


U93 


U94 


U95 


U96 


U97 


U98 


U99 


U100 


U101 


U102 






1 


L 


L 


P 


L 


H 


H 


H 


H 


L 


H 


H 


P 






2 


L 


H 


P 


H 


P 


L 


P 


H 


H 


L 


P 


P 




! 


3 


H 


L 


P 


H 


P 


H 


P 


P 


P 


H 


P 


P 






4 


H 


P 


* 


H 


P 


H 


P 


P 


L 


L 


P 


P 






5 


L 


P 


P 


H 


P 


H 


H 


P 


L 


L 


P 


P 






6 


L 


P 


* 


L 


P 


L 


P 


P 


L 


H 


P 


P 






7 


L 


L 


P 


L 


P 


L 


L 


L 


L 


L 


P 


P 






8 


P 


L 


L 


L 


L 


P 


P 


H 


H 


L 


P 


P 






9 


P 


L 


P 


H 


P 


P 


P 


H 


H 


P 


P 


P 




I 


10 


P 


H 


P 


H 


P 


P 


P 


L 


L 


L 


L 


L 




• 


11 


L 


P 


P 


P 


P 


P 


P 


H 


P 


H 


L 


P 




i 


12 


P 


P 


P 


P 


P 


P 


P 


L 


P 


L 


P 


P 




j 


13 


P 


H 


P 


H 


P 


P 


P 


H 


P 


L 


P 


P 




i 


14 


H 


H 


P 


H 


P 


H 


H 


H 


H 


H 


P 


P 




| 


15 






P 




P 










L 


P 


j3 




i 


16 






H 




H 










H 


P 


P 






17 






















P 


P 




i 


18 






















P 


P 




| 


19 
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LOGIC CHART (Continued) 
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LOGIC CHART (Continued) 
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LOGIC CHART (Continued) 
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LINE DEFINITIONS 



258EN 258 Enable 

258SEL 258 Select 

8042 CS 8042 Chip Select 

AOTHRU A23 Address, Bits Thru 23 

A20 GATE Address Bit 20 Gate 

ACK Acknowledge 

ADDR DEL Address Select 

AEN Address Enable 

AEN1,2 Address Enables 1,2 

AIOW Input/Output Write 

ALE Address Latch Enable 

ALT ALE Alternate Address Latch Enable 

ARDY . . Asynchronous Ready, Terminate Current Bus Cycle 

ARDYEN Asynchronous Ready Enable 

BCS Buffer Chip Select 

BHE Byte High Enable 

BIOR Input/Output Read 

BUSY Busy 

BUSY286 Busy 286 

C CLR Clear 

CASH0H,CAS1H Column Address Strobe 0,1 High 

CASOL, CAS1 L Column Address Strobe 0,1 Low 

CINC Clock Timing Pulses 

CLK ClockTiming Pulses 

CLK1 Clock 1 

CMDLY Command Delay, Delays Start of a Command 

CMR Counter Master Reset 

CNTLOFF . .Control Off, Command Enable/Address Enable 

COMPLETE Complete, Acknowledge 

CON VALE Address Latch Enable 

CORRD Read 

CPU HLDA CPU Hold Acknowledge 

CS0,1 Chip Selects 0,1 

CS16 Chip Select 16 

CS287 Chip Select 287 

D0THRUD7 Data, Bits Thru 7 

DACK0,2,3,4,6,7 Direct Memory Access Acknowledge Lines 

DATA 1 THRU DATA 8 Parallel Bits 1 Thru 8 

DIR Direction, Disk Read/Write Head 

DIR 245 Direction, Data Control 

DIR IN Direction Input 

DISK CHANGE Disk Change 

DISK DET Disk Detection 

DMA 1,2 CS Direct Memory Access Chip Selects 1,2 

DMA AEN Direct Memory Access Address Enable 

DMA CLK Direct Memory Access Clock 

DMA RDY Direct Memory Access Ready 

DRQ0, 1,2,3 Direct Memory Access Request 0,1,2,3 

DS Disk Select 

DS0,1,2,3 Drive Select Bits 0,1,2,3 

DSB1 Hard or Floppy Disk Select 

DT/R Data Transmit/Receive 

EIA CARRIER DET Electronics Industries Assocation 

Carrier Detection 

EIA CLR TO SEND Electronics Industries Association 

Clear to Send 
EIA DATA SET RDY .... Electronics Industries Association 

Data Set Ready 

EN Enable 

ENA IO Enable Input/Output 

ENA IO CK . Enable Input/Output Clock 

ENB RAM Enable RAM 

ENB RAM PACK .... Enable Random Access Memory Pack 

END CYC Terminate Cycle 

ENDIR Enable Direction 

ERROR Error Status, Unmasked Error Condition 

FAULT Error State 

FDACK Floppy Direct Memory Access Acknowledge 

FDMAEN Floppy DMA Enable 



FDSEL Floppy Drive Select 

FFD Fixed and Floppy Disk 

FFD DATA Fixed and Floppy Disk Data 

FINT Floppy Interrupt 

FRCLK Floppy Read Clock 

FWCLK Floppy Write Clock 

GATE ALE Gate Address Latch Enable 

HDMAEN Direct Memory Access Enable 

HDRQ Host Data Request 

HLDA,HLDA1 Hold Acknowledge 

HRQ1 Hold Request 

HRST Master Reset 

HS0,1,2,3 Head and Drive Select Bits 0,1,2,3 

HS3/RWC Drive Select 

I/O CH CK Input/Output Clock 

I/O CH RDY Input/Output Ready 

IN RDY Input Ready 

IND Index Sensor 

INDEX A Index Sensor 

INT Interrupt 

INTA Interrupt Acknowledge 

INTR 1,2, CS Interrupt Request 1,2 Chip Select 

IO CH RDY Input/Output Ready 

IO CS 16 Input/Output Write 

IOR Input/Output Read 

IOW Input/Output Write 

IRQ Interrupt Request 

IRQ EN Interrupt Request Enable 

IRQ0THRUIRQ14 Interrupt Request LinesOThru14 

LOW DENSITY . Low Density Operating Mode 

M ON Motor On 

M/IO Select, Distinguishes Memory or I/O 

MAO THRU MA7 Memory Address Bits Thru 7 

MASTER Master Reset 

MD0THRUMD15 Memory Data Bits Thru 15 

MEMCS16 Memory Chip Select 16 

MEMR Memory Read 

MEMW Memory Write 

MINT Interrupt Request, Activated by Master Reset 

MOT EN1,2 Motor Enable 1,2 

MOT ON Motor Enable 

MOTOR CONTROL Drive Motor Control Pulses 

NMI Non-Maskable Interrupt 

NMICS Nonmaskable Interrupt Chip Select 

NPCS Numeric Processor Chip Select 

OUT1,2 Outputs of Counters 1 and 2 

OWS Synchronous Ready 

PCLK Peripheral Clock 

PG REG CS Page Register Chip Select 

PORTB RD Port B Read 

PORTB WR Port B Write 

POWER GOOD Reset, Verifying Power On Situation 

PPI CS Peripheral Interface Chip Select 

PRESET Reset 

PROCCLK Processor Clock 

RCLK Clock 

RA6 Register Counter, Overflow Detection 

RAM 0,1,2,3 CAS RAM 0,1,2,3 Column Address Strobe 

RAM 0,1,2,3 RAS RAM 0,1,2,3 Row Address Strobe 

RAMSEL RAM Select 

RAS Row Address Strobe 

RCK Reset Buffer Counters Request 

RCS RAM Chip Select 

RD Read 

RD DATA Read Data 

RDY Ready 

READ EN Read Enable 

READY Ready, Current Bus Cycle Is To Be Completed 

REFRESH Refresh Dynamic Memory Pulses 
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LINE DEFINITIONS (Continued) 



RESCPU Reset CPU 

RESET Reset 

RESET 287 Reset 287 

RESET DRV Reset Drive 

RG Request Grant, Bus Control 

S0,1 Status Lines 

SAO THRU SA19 Address Bits Thru 19 

SBEF Sector Buffer Empty or Full 

SEEK Disk Seek 

SEL Select 

SER I/O Serial Input/Output 

SHT DWN Shut Down 

SIDE Disk Side 

SMEMR Serial Memory Read 

SMEMW Serial Memory Write 

STEP Stepper Motor 

STEP 12 Stepper Motor Pulses 

T/C Transmitting/Complete 

T/C CS Timer Chip Select 

TA0THRUTA7 Address Bits Thru 7 

TC/B Terminal Count/Bidirectional End of Process 

TRACK 00 Track 00 Sensor 

U12EN U12 Enable 

U19EN U19 Enable 

U22EN U22 Enable 



U37CLK U37 Clock 

U3EN U3 Enable 

U42EN U42 Enable 

U49CLK U49 Clock 

VCO EN Voltage Controlled Oscillator Enable 

VCO SEL Voltage Controlled Oscillator Select 

WAUP Wake Up, Sector Buffer Full 

WD Write Data, Clock and Data for Diskete Writing 

WD1010CS Chip Select 

WE Write Enable 

WG Write Gate, Validation Before Diskette Writing 

WR Write, Data Bus Info Stored in Memory or I/O 

WRCP Clock Pulse 

WRITE PROTECT .Write Protect, Disk Overwrite Protection 

WRT DATA Write Data 

WRT EN Write Enable 

WRT PROT Write Protect 

XA0THRUXA16 Address Bits Thru 16 

XBHE Byte High Enable 

XDO THRU XD7 Data Bits Thru 7 

XIOR Input/Output Read 

XIOW Input/Output Write 

XMEMR Memory Read 

XMEMW Memory Write 



SCHEMATIC NOTES 



o 
o 
m 



— it— Circu i try not used in some versions 
Circuitry used in some versions 

e See parts I i st 

± Ground 

rrtn Chassis 

^ Common tie point 

Voltages, waveforms, and logic readings taken 
with Computer in Power-Up Mode, no keys press- 
ed, no diskette in Drive A, Fixed Disk Format- 
ted with no programs on it. The following 
messages appear on the Monitor screen: 

00256KB OK 

161 -System Options Not Set- (Run SETUP) 

(RESUME= f, F1 fl KEY) 

NOTE: The "System Options Not Set" message 
will appear if the baftery pack in the system 
is disconnected causing the setup information 
stored in CMOS RAM (U117) to be lost. 



Time in uSec. per cm, given with p-p reading© 
at the end of each waveform. io 

CO 

tr 

I tern numbers in rectangles appear in the align- 
ment/adjustment instructions. 



00 

o 



CD 



Supply voltage maintained as shown at input. 

Voltages measured with digital meter, no 
signal . 

Controls adjusted for normal operation. 

Terminal identification may not be found on 
unit. 

Capacitors are 50 volts or less, 5% unless 
noted. 

Value in () used in some versions. 



Waveforms and voltages taken from ground, 
unless noted otherwise. 



Measurements with switching as shown, unless 
noted. 



Waveforms taken with triggered scope and 
Sweep/Time switch in Calibrate position, scope 
input sef for DC coupling on 
voltage waveforms. Switch to A' 
waveforms after DC reference Is measured when 
necessary. Each waveform is 7.5cm. width with 
DC reference voltage given at the bottom line 
of each waveform. 



"0" reference 
input to view 



Logic Probe Display 

L = Low 

H = High 

P = Pulse 

* = Open (No I ights On) 
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GENERAL OPERATING INSTRUCTIONS 



POWER ON TEST 



A Power On test Is automatical ly performed 
each time the Computer is turned On. Several 
diagnostic tests are performed and if a prob- 
lem is detected, an error code will be display- 
ed on the Monitor screen. For an explanation 
of the various error codes, see the "Computer 
Self-Test" section of the General Operating 
I nstructlons. 

BOOT UP 



Insert a bootable diskette Into Disk Drive A 
and turn On the Computer. The Computer will 
automatically boot up using the diskette In 
Disk Drive A. I f a PC DOS (Personal Computer 
Disk Operating System) diskette is used, the 
Computer will display the date and time and 
ask for a new date and time. After the date 
and time has been entered, the version of DOS 
will be displayed on the Monitor screen along 
with an A> which indicates the DOS is running. 
If Fixed (Hard) Disk Drive Is Installed, the 
Computer will boot up from the Fixed Drive if 
no diskette Is Inserted In the Floppy Disk 
Dr I ve. 

PC DOS 



For a list of file names on the diskette In 
the current Disk Drive, type DIR and press the 
ENTER key. To specify Disk Drive that is not 
current (default), use DIR A: for Disk Drive A 
or DIR B: for Disk Drive B. If a Fixed (Hard) 
Disk Drive Is Instal led, use DJR C:. 

To return to PC DOS from Basic, type SYSTEM 
and press the ENTER key. 

To load a (System) program from a diskette 
while In DOS, type the program name and press 
the ENTER key. 

A blank diskette must be formatted before It 
can be used to save information which Is In 
memory. A formatted diskette must contain a 
DOS or a Start-up program before the Computer 
can boot up using that diskette. 

To format a blank diskette, insert a diskette 
containing a "Format Program" into Disk Drive 
A. Type FORMAT and press the ENTER key. Fol- 
low the Instructions on the Monitor screen to 
format the unformatted diskette. NOTE: For- 
matting a diskette will wipe out any programs 
previously placed on the diskette. The Com- 
puter automatically defaults to the current 
Drive if the destination Disk Drive Is not 
specified. Be sure to specify the destination 
Disk Drive of the diskette to be formatted or 
programs on the original diskette may be 
erased by the default action. 

BASIC 



When turned On, the Computer will come up in 
ROM Basic If there Is not a bootable diskette 
in Disk Drive A and the Fixed (Hard) Disk 
Drive Is not Installed. If a Fixed Disk Drive 
is Installed, the Computer will boot up from 
the Fixed Disk Drive If no diskette is 
inserted In the Floppy Disk Drive. If the 



Fixed Disk Drive does not contain a bootable 
program the Computer will come up in ROM 
Basic. 

The manufacturer also supplies Disk Basic as 
well as Advanced Disk Basic on diskette. To 
load either Disk Basic, first boot up DOS. 
Insert a diskette with a Disk Basic or an Ad- 
vanced Disk Basic program on It. Type BASIC 
and press the RETURN key to load Disk Basic or 
type BASICA and press the ENTER key to load 
Advanced Disk Basic. To return to DOS from 
Basic, type SYSTEM and press the ENTER key. 

To view a list and the names of programs on a 
diskette in the current Drive, type FILES and 
press the ENTER key. Type FILES "B:" and 
press the ENTER key to list programs from Disk 
Drive B. Type FILES "A:" to list programs 
from Disk Drive A If It Is not the current 
(default) drive. Type FILES "C:" to list 
programs from the Fixed Disk Drive If It Is 
not the current drive. 

To load a program In Disk Basic or Advanced 
Disk Basic from the diskette, type LOAD, the 
program name enclosed In quotes, and press the 
ENTER key. To load a program from a Disk 
Drive other than the default Drive, add the 
Drive letter with a colon In front of the 
program name. 

LOAD "B: NAME" 

To save a program, type SAVE, the program name 
enclosed in quotes and press the ENTER key. 
To save a program to a Disk Drive other than 
the default Drive, add the Drive letter with a 
colon In front of the program name. 
SAVE"B:NAME" 

To run a program from Basic mode, type RUN and 
press the ENTER key. To stop a program, press 
the CTRL and BREAK (SCROLL LOCK) keys at the 
same time. NOTE: Some programs will disable 
or not recognize the CTRL and BREAK keys to 
prevent the user stopping the program while It 
is running. 

RESETTING COMPUTER 

Press the CTRL, ALT, and DEL keys, a I I three 
at the same time, to reset the Computer. 

SYSTEM OPTIONS SETUP 



Information on the time, date and the options 
that are Installed In the Computer Is stored 
In CMOS RAM IC (U117) that Is powered by a 
Battery (Ml) when the Computer Is turned Off. 
If any option Is removed or added to the Com- 
puter or the Battery (Ml) is replaced, a Setup 
program must be run to put the time, date, and 
option Information In the CMOS RAM. A Setup 
program is Included on the Diagnostic Disk In 
the "Guide To Operations" manual fhat comes 
with the Computer. Insert the Diagnostic Disk 
in Drive A and turn the Computer On. A menu 
will come up on the Monitor screen listing the 
functions available. Select the Set up 
function (number 4) and follow the 
Instructions on the screen to set the time, 
date, and options. 
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COMPUTER SELF-TEST 



COMPUTER SELF TESTS AND DIAGNOSTICS 

ERROR CODE AREA OF PROBLEM 



The Computer performs a self-test every time 
It Is turned On. I f no problems are detected, 
the Computer will beep once and boot up from 
the Floppy Disk Drive or the Fixed Disk Drive. 

If a problem Is detected various audio beeps 
may occur and/or an error code number may ap- 
pear on the Monitor screen. Use the fol lowing 
charts to determine the area of the problem. 



AUDIO 

No beep or display 
No beep and a b 1 1 nk- 

Ing cursor. 
Beeps continuously 
Repeating short beeps 
One long and two 

short beeps 
Two short beeps and 

Monitor display Is 

blank or not correct 



AREA OF PROBLEM 

Power Supply 
Power Supply 

Power Supply 
Power Supply 
Display Adapter 

Display Adapter 



(X = Alphanumeric character) 

ERROR CODE AREA OF PROBLEM 



1XX 
101 
151 or 161 



162 

163 

164 
199 

20X or 

XXXXXX XXXX 20X 
30X or XX30X 
301 

XX301 

303 or 304 

4XX 

5XX 

6XX 
7XX 
9XX 



10XX 

11XX 
12XX 



13XX 
14XX 
15XX 



17XX 



System Board 

Interrupt Failure 

New Battery (M1 ) 
Instal led or defec- 
tive Battery 

System Options Error, 
run Setup program 

Date and Time not set, 
run Setup program 

Memory Size Error 

Option Setup Error, 
run Setup program 

Memory 

Keyboard 

Keyboard cab le or Key- 
board 

Key Stuck 

Keyboard Interface on 
System Board 

Monochrome Display 
Adapter 

Color/Graphics Display 
Adapter 

Disk Drive 

Math Coprocessor (U76) 

Paral lei Port on 
Serial /Paral lei 
Adapter 

Alternate Paral lei 
Port on Serial/ 
Paral lei Adapter 

Serial Port on Serial/ 
Paral lei Adapter 

Alternate Serial Port 
on Serial /Paral lei 
Adapter 

Game Control Adapter 

Graphics Pri nter 

Synchronous Data Link 
Control (SDLC) Com- 
munications Adapter 

Fixed (Hard) Disk 
Drive 



20XX 



21XX 
29XX 

Parity Check 
Incorrect Memory 
Size Displayed 
ROM Error 

1 ROM XXXXXX 



Binary Synchronous 
Communications (BSC) 
Adapter 

Alternate BSC Adapter 

Color Printer 

Memory 

Memory 

Defective ROM (U27, 

U47) 
Defective 10 Adapter 



When a RAM failure occurs, an alphanumeric 
code will be displayed on the Monitor screen. 
This code will be 10 characters followed by 
20X. The 20X number indicates it Is a memory 
failure. The first two characters indicate 
which board and which bank on the board has 
the bad memory. Use the following chart to 
find the board. 



First Two 
Characters 



Board 



Bank 



00,01 
04,05 
08 or 
10,11 
14,15 
18,19 
1C,1D 
20,21 
24,25 
28,29 
2C,2D 
30,31 
34,35 



,02,03 
, 06, 07 
09 
,12,13 
,16,17 
, 1A,1B 
,1E,1F 
,22,23 
,26,27 
,2A,2B 
,2E,2F 
,32,33 
,36,37 



System 
System 

128K Memory Expansion 
1st 512K Memory Adapter 
1st 51 2K Memory Adapter 
2nd 51 2K Memory Adapter 
2nd 51 2K Memory Adapter 
3rd 51 2K Memory Adapter 
3rd 51 2K Memory Adapter 
4th 512K Memory Adapter 
4th 51 2K Memory Adapter 
5th 51 2K Memory Adapter 
5th 51 2K Memory Adapter 




1 



1 




The last four 
IC. Use the 
bad IC. 

SYSTEM BOARD 



characters indicate the failing 
following charts to locate the 



O _ 

ps 
?§ 

CO 
CD 



H0HH0BHHS 
□□HH0HHQ0 



128K MEMORY EXPANSION 



EEEHtiliniElilHHHEEHEtlIHE 



512K MEMORY ADAPTER 



aS§0§00[i!l00Q[l][!]0[i][I100 
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COMPUTER SELF TESTS AND DIAGNOSTICS (Continued) 



Last 


Four 




Last Four 




Character 


IC 


Characters 


IC 


0000 




P 


0100 


8 


0001 







0200 


9 


0002 




1 


0400 


10 


0004 




2 


0800 


11 


0008 




3 


1000 


12 


0010 




4 


2000 


13 


0020 




5 


4000 


14 


0040 




6 


8000 


15 


0080 




7 







SAFETY PRECAUTIONS 

1. Use an isolation transformer for servicing. 

2. Maintain AC line voltage at rated input. 

3. Remove AC power from the Computer system before servicing or installing elec- 
trostatically sensitive devices. Examples of typical ES devices are integrated circuits and 
semiconductor "chip" components. 

4. Use extreme caution when handling the printed circuit boards. Some semiconductor 
devices can be damaged easily by static electricity. Drain off any electrostatic charge on 
your body by touching a known earth ground. Wear a commercially available discharging 
wrist strap device. This should be removed prior to applying power to the unit under test. 

5. Use a grounded-tip, low voltage soldering iron. 

6. Use an isolation (times 10) probe on scope. 

7. Do not remove or install boards, floppy disk drives, printers, or other peripherals with 
Computer system AC power On. 

8. Do not use freon-propelled sprays. These can generate electrical charges sufficient to 
damage semiconductor devices. 

9. This Computer system is equipped with a grounded three-pronged AC plug. This plug 
must fit into a grounded AC power outlet. Do not defeat the AC plug safety feature. 

10. Periodically examine the AC power cord for damaged or cracked insulation. 

11. The Computer system cabinet is equipped with vents to prevent heat build-up. Never 
block, cover, or obstruct these vents. 

12. Instructions should be given, especially to children, that objects should not be dropped or 
pushed into the vents of the cabinet. This could cause shock or equipment damage. 

13. Never expose the Computer system to water. If exposed to water turn the unit Off. Do not 
place the Computer system near possible water sources. 

14. Never leave the Computer system unattended or plugged into the AC outlet for long 
periods of time. Remove AC plug from AC outlet during lightning storms. 

15. Do not allow anything to rest on AC power cord. 

16. Unplug AC power cord from outlet before cleaning Computer system. 

17. Never use liquids or aerosols directly on the Computer system. Spray on cloth and then 
apply to the Computer system cabinet. Make sure the Computer system is disconnected 
from the AC power line. 
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SWITCHES AND JUMPERS 



SYSTEM BOARD 



Switch SW1 

Switch SW1 is set according to type of Monitor that is used in the System. 



SW1 On (Towards Front) 
SW 1 Off (Towards Rear) 



Color Graphics Monitor 
Monochrome Monitor 



Jumper J 18 



Jumper J18 is set according to the amount of RAM that is installed on the 
System Board. 



J18 
J18 



Pins 1 and 2 jumpered 
Pins 2 and 3 jumpered 



512 K RAM 
256 K RAM 



Jumper J 131 

Jumper J131 is set according to the size of ROMS U17, U27, U37, and U47. 



Four 16K x 8 ROMS used 
Two 3 2K x 8 ROMS used 

SERIAL/PARALLEL ADAPTER 



J 131 pins 1 to 8 and 2 to 7 jumpered 
J 131 pins 3 to 6 and 4 to 5 jumpered 



Jumpers J1 and J2 are used to determine if the board is used as a Primary 
Serial or Paral lei Port or an alternate Serial or Paral lei Port. 



Connect J1 Pin 3 to 6 and 4 to 5 
Connect J 1 Pin 1 to 8 and 2 to 7 
Connect J2 Pin 3 to 6 and 4 to 5 
Connect J2 Pin 1 to 8 and 2 to 7 



Primary Serial Port 
Alternate Serial Port 
Primary Paral lei Port 
Alternate Paral lei Port 

ENHANCED GRAPHICS ADAPTER 

Jumpers P1 and P3 

Jumpers P1 and P3 are set according to the type of Monitor connected to the EGA 
Adapter. Set the jumpers to short the pins indicated below for the Monitor 
being used. 



Mon i tor 

Enhanced Color Monitor 
Color or Monochrome Monitor 



P1 

1,2 
2,3 



P3 

1,2 
1,2 



o 




a 


00 


m 

r- 


£ 


Ol 


o 


o 


> 


IO 


H 


CO 




CO 





DIP Switch SW1 

DIP Switch SW1 is set according to the types of Display Adapter boards and 
Monitors that are used In the System. One or two Display Adapter Boards and 
one or two Monitors can be used on the System. If two monitors are used, one 
must be a Color Monitor and the other a Monochrome Monitor. Two Monitors of 
the same type cannot be used In the same System. Use the following charts to 
determine the Switch settings for SW1 for the Adapter Boards and Monitors. 

Enchanced Graphics Adapter is the only adapater Instal led in the System. 

SW1 
EGA Adapter 

Monochrome 

Color (40 x 25) 

Color (80 x 25) 

Enhanced Color (Normal Mode) 

Enhanced Color (Enhanced Mode) 



1 


2 


5 


4 


Open 
Closed 
Open 
Closed 


Open 
Open 
Open 
Closed 


Closed 
Open 
Open 
Closed 


Open 
Closed 
C I osed 
Open 


Open 


Closed 


C I osed 


Open 
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SWITCHES AND JUMPERS (Continued) 

Enhanced Graphics and Monochrome/Printer Adapters are Instal led in the System. 
Enhanced Graphics Adapter Is the Primary Adapter. 





Monochrome/Pr i nter 
Adapter 




SW1 






EGA Adapter 


1 
Closed 


2 
Open 


3 

Open 


4 


Color (40 x 25) 


Monochrome or none 


C I osed 


Color (80 x 25) 


Monochrome or none 


Open 


Open 


Open 


Closed 


Enhanced Color 


Monochrome or none 


Closed 


Closed 


Closed 


Open 


(Normal Mode) 












Enhanced Color 


Monochrome or none 


Open 


Closed 


Closed 


Open 


(Enhanced Mode) 













Enhanced Graphics and Monochrome/Printer Adapters are Installed In the System. 
Monochrome/Printer Adapter Is the Primary Adapter. 



EGA Adapter 

None 

Color (40 x 25) 
Color (80 x 25) 
Enhanced Color 
(Normal Mode) 
Enhanced Color 
(Enhanced Mode) 



Monochrome/Pr I nter 
Adapter 

Monochrome 
Monochrome 
Monochrome 
Monochrome 

Monochrome 



Open 



SW1 



1 2 

Open C I osed 

Closed Closed 

Open C I osed 

Closed Open 



Open 



C I osed C I osed 

C I osed C I osed 

C I osed C I osed 

C I osed C I osed 

Closed Closed 



Enhanced Graphics and Color Graphics Adapter are 
Enhanced Graphics Adapter Is the Primary Adapter. 



fnstal led on the System. 





Color Graphics 
Adapter 




< 


3W1 




EGA Adapter 


1 

Open 

Closed 

Open 


2 

Open 
Open 
Open 


3 

C 1 osed 
Closed 
C 1 osed 


4 


Monochrome 
Monochrome 
Monochrome 


None 

Color (40 x 25) 

Color (80 x 25) 


Open 
Open 
Open 



Enhanced Graphics and Color Graphics Adapter are Instal led In the System. 
Color Graphics Adapter Is the Primary Adapter. 





Color Graphics 
Adapter 




SI 


H 




EGA Adapter 


1 

Closed 
Open 


2 

C 1 osed 
C 1 osed 


3 

Open 
Open 


4 


Monochrome 
Monochrome 


Color (40 x 25) 
Color (80 x 25) 


C 1 osed 
Closed 



MISCELLANEOUS ADJUSTMENTS 



14MHz OSCILLATOR 



Connect the Input of a frequency counter to 
one end of Resistor R3. Adjust the 14MHz 
Adjust Trimmer (C26) for a frequency of 
14.318MHz. 



HEAD CLEANING INSTRUCTIONS 



Use a lint- free cloth or cotton swab dampened 
with 91% Isopropyl alcohol to clean the disk 
drive heads and dry with a lint-free cloth. 



ALIGNMENT TOOLS 

C26 GC Electronics 5000, 8276, 8089 

5V ADJUSTMENT 

Connect Input of a voltmeter to 5.0V Source 
(pin 4 of Connector P9). Adjust 5.0V Adjust 
Control (P2) for a voltage of 5.0V. 



56 



#. Remove three nut 5 
remove board * 



58 






2> 



gtf* 



i 5 

a: ' 






1 



1 

I 

1 * 



— Old 



STcd 







1 




r™^™™"^"""" 



s 




o 


— 


O 


m 


PI 


S 


0i 


13 
O 




> 


lb 


-1 


m 




m 








?S THRU U81\U84,U8S, 
92,1194, USB THRU USS, 



lit 

-.1 si- 






*?,U8S,U9 

U106.U10 
IP/FLOP 



INTERRUPT 

CONTROLLER 

TOP mm 



select < 





TOP ¥11 



74F1SSPC 



| '^.IVr- 


41 







1 } l^i 

'-■■- £ { 

_ T J , ^L_^ r ^ 

I J 

I I T"™T-*1 1 ^ 

I » — £_™Z^<f Li_, 

mi ^ 



1 t U38, 
U8S,U1 


02, Ml 13' 


fSS 


TRAPS 


mvm. 




TOP 


VIEM 





OfiOlSMC 

'.1-;) is?) f'js} •.;}•) .'«.•;?) (VtJ; -.V; ■ 




I'd 


_, 


ms 


2CZ 


! 


31 i 


3c: 






SIZ 




:M 


sir 




31 1 


ttz 




310 


iiz 




3S 


U! THRU \J4 t '\fr THRU U1C, 


3 THRU U16.U19 THRU U26, 


8 THRU U3IS,U3S THRU 1146, 


^ 15 


TO 


f> VI 


ew 



i ii: 


PStD 


|C 


:P1'S 


3C™ 


Ot§ 


<iC 


Pt? 


&ci 


cms 




tns 


?c 


£lh4 


81*., 


|,..-vi ' J 



■3Di} 



iUP PEP 
TOP VIEW 



o 
(/) 

o 
m 



s 
o 



il 






top view: 






15 



IC <"'SMOuns '& Tf. HMINAL GUIDES 



SN?4LS1?4N 



SP, 04 



»!C 



aOTTOH VI EM 



OUTPUT 2 pMi 



OI4R U ^ €t£Aft 



I 



TOP VIEW 



HI B2 MS 





™™™to« 


J J 


\£AR 









Qh^H 12 OUTPUT 



-r-ovaJ ,, 



id pis 



I 



tig pis 

13£l| -ton 

1 4 Clj p 2? 

ISO pi! 

isq J32S 

If Q Q24 

ISO P12 



3 

TOP VIEW 



H1.M2.H3, 

N6 ff?,ui 



OUTPUT ? p=Jj 



1 1 CX€M 



rTT 



r<Pi 



{ 1 1 I: Jl? 

I I I * I ^ 

— Pi ? y «~ 

i hi — (~~~H s 
a I™ — 4~(H * 



Oil 


44<k1— 


.j__ 



SELECT I 






* 1 


__»___j^ 




| 


Jr* 6 ™ *X 


j 1 flf/ S |~— p 




% 1 ^ w 1 « 1 




>-,„:X?.-—.-~i <w "^ [ ; : 



. ,■- 


! ' ['HO 


|CZ 


has 


•.«'•'•"■ 


t -i36 


<iCI 


p:P 


sc 


{ :.m 


sc 


pss 


tc 


pm 


scr 


l"i 33 


sc 


p32 


10EZ 


bai 




pi 30 


I2C 


&2S 


13 CI 


plS 


14 C 


OS? 


istr 


pas 


is^ 


02S 


niz; 


£j 24 


tecr: 


Q23 


1 9 *-.; 


fej22 


10 CI 


fa 21 



-' 
,/TcLw: 



OUTPUT CONTROL LATCH 

Tip via 

5N74LS24SN 



vJ>! « 



-ir* ™H| C 



L_^™r — \ 

pC / J 
I \ V } }— vi B2 

I ! € €-< H* — i *? 

A3 ^^4 ) \J 

"<r~~" i i 

S3 



u-^ i 






O'll^J 






! 



1 



1 



as ^—4 J ^ 

— ■*-■! '">-* -f~ , 

| U"" ] J — n 



; ) 1 



) >,'1 I ^ 






id 



;313 

rj s 
U1S.U1 













i'fl ^| 






■ 








I ' 




I 
L^l|^ 






j 


j 

■^i 2M 1 


4 


^^ 


"4"-— — 




iaj r^ 






1 


1T3 | 


S 


4 


J 




ifi 




31 




■j~. 

If 4 .1 


I 


4 














-i :iai | 









lie 

INPUT CONTROL LATCH 

TOP VI en 



SN?4LS244N 



i 

ITS j I J 



IB 
IS 






f ' *■' 



JJ^<T2_ 



J. ""i« 



1 
ffi 



i — >i »» 



TIP VIE! 



i : c 
act 

4'P 



pis 

C31 * 

bi3 

fcl3l2 



< 








O 03 


111 


: ^^ 


ill 






> 


ib 


_, 


?X5 





VIEW 



1 t 



c 



III 



HLAloh 



= 

iC/> 

lO 
(/> 



OACKC 



S8HE ™ -4 






i 3P^ 














.^; ^'., tf 




1$**% 








J jjjjf 


OS 




) 1 




Im 





.■:':..v"i'i '.'■'' y 






li 2 ,-,S 



mm 
KB? 



DO I 







[ 35 



f HOLLER! 3S 



rFTTIT 






■ft»fc»*«™**™*#»* 



ft 



f 






4— -X- 

L2. 



mm ~j 
: m&* - : -!v 
Bum ^tII 

PMA €13 

xlei 

Xf"6w 
XHEHM 






RES£T -tbH 
13 



JL. 


DAOffiiJ ■» 


H 

2-3 


''A!. «. ; * 




0A&C2 * 


: <■■■ 


OACO » 



1, 

g«|l¥C|*l 



fill illf^ 



i— — Mil 



KP§ 





iJ ''' 




tiftiii 


SII74AL 


SI 0AM 


ART Of 


J 38 




II 

i 

II fl 

I J 
: : i. 

: i : ., 
1 1 I :| 

I | w 

i_ 



^v - 30 ™i 



••• 






K05 



"^tH j 38 





iicii 



G3 













' i 


-—»«-«»" 







■ HOi 3 - 




-BAS1 



1A6 -—4 



lAf# 






■ ml 




A0 1 


I 





MAI 
MM 



HAT 



131 



112 
ftAPI 



75 



33SEB1 






sAN'f-.. ■.;■ 



MM 
M2 

HiA4 
HAS 

WAT 



12] 



Jll 

13] 



REDUCE 


NES | 




_L 

2'; 

J!lj 


1 




| 


~R — 



Sl.",!^ 1 'A!/' S f;-N ; /A' 



flfTljF 



2A12S0NI,, 'ZA12S0N 
1123 U28 

RAH iAII 



HIP 



IDS WP4 



U32 113 043 

RAM flAf! I hah 



hn 






t— nA? 



BANK 



^^ 



^^^^=^ 



HJ912 



m 



RACE 



• 


""■ 1 l%c 


f™ 




♦— * 


~TM 


^ 




t 




1"" ~~ 






-m? 



1YC 



WA§ 

mi 

fttl 

Mi 

MM 
MAS 
HAS 
HAT 



— — ME - 

- — RASO - 

CA50H-' 



4 

7>\ 



pi 



HPPIN1 



lAltiCtfil I At 




''"■ 



j "7 



tl u 



Off! 

nf i, 



Sri 







G3 




fflSlliiSP* 




IBM: p 



GDI 122 
^ ^ 

4) .-HA..,,, 

83 3 
J^ <^t 



lit! Of U 



t3*r 

fpmi "wtWi \^ 
,@ HIS J l x 




S.ov 
, 2*e 



L. : - cv m \ ■■■■ I 

j\ : f*RIU i#§ILE PiiSSIitS JMI^^^^^^ 




L0V 
— QV 



"^ SI47407N ^ T Stf?4M3O04ti 

# PAST Of U120 



'>mi Of ill 18 



ipwfi §f 



it 



TAKEN HHILE PRESSING 
THE. SPACE SAft 

■#— mc LU 

J20 



f— iiilcl - 






^ •<$ \ \- *-■ 



swi 

SECURITY"! 



f 5 



5111 I 
HON IT OH * 



ill" 



5fi?4AtS04AN 
PAST. OF 111 07 



: L_ -J RMS I ■ 

1%!H? HP 111 IS r-^i 

J in,. I:-- SMtftll 

EX *«, 

iT 



SN7407N 
PAftl Of 111 1 § 



47$ I 

(Tj 

l«#f fill 



■ 




S 8S42150S 


: i 

u 


0MTPOtt£ft 


16 



37 



m 

lit 



n 5f 5 

470 | 




p? 




2S 


s-™™™-™— ^ 


1 1 1 1 


2d 



27 

-■=. 
tir 



MM 
IDS 
KDS 
K07 

• HC 

• IIC 

■ !C 





Um^wwto 








1 






I 








zu 


S^s™^.™^, 



)l-l|| 




9 


13:! 


SII7 4LS2 4 S41I 


^ 


j| «™™£». 


•,•»;.:•,-,.., 


^_ 






2 


c±P" 







w— s» 





P 


SN74LS 


74S4N 


P 








p 


PI 


:p 


8: 


p 


I 


'%■'■> 


4; 




j 


Ml 


'■■, 



01 R 24S SATE 24$ 



$N74AL$27^ 



PAftf Of 


um 


P' 





H 


P 


1 


13 




1 





SH744LS044H 


f 4 / I 


i ■|^ f * 1 o i y 









rV\ 



iLJ 


j 5«»cia 


^ \ 



?>.:|. |M 



st-iFM BO/::-;; 



:.^./.r: : .::/..x:^ 



1— IA1 

U— TA2 

II— TA3 
||»-™» f ^4 

J , xa? 

V 

-lA— — » — 






~- flA§2 * 

-casTl- 

-Sis- 



BANK 3 



t—— ii© 



1- - < ^ 

1 


l~— 1*3 


L— * |A4 


1— IAS 


I_ ias 


1— TAf 



I 





Si 




_y« 


f ! 










ii | 


'b; 


*™~~lfl 




9 s 


-im ~ 


— -g 


- f|AS2 ■* 





114 ' & ] J°0 



IJ1S ^ U'?1 



IfM fCS 



il25 

RAM 



# mo 



© 022 ; e U2S 
RAM ! ^AH 



fl Il3g 



H03 MD4 «0§ MPS 



:4==t 



HJP10 MJP1 1 HOI 2 MPT3 MP! 4 



. p 



i i p 



€1 1136 
f!AM 



# 1141 
iAM 



# 1J43J 
HAS 



Q 



@ 1141 






: \= 


L|....._ „ „■ .. _ „__J 


fit Tj 


| 9 






. 1 






IF I] II 



• REFRESH ■ 



[14 



hi ! PART CF I 

1 i'Bm B » 

.1 1 > * «.*■* I 



di"L 



[.':] 



CA8L 


IHBi 




™n 


TUBE 


L 1 NES 


REDUC 


;e 1 


USE 














.„— <^^ 



: SffAftf W 1 I 
~| *RN4 j *•« 

'Sil^ ' 



MM 



<*>■> ;ii 



MPS **- 

MP4 ** 

i«5 - 

MBS - 

MDT ™ 



T4F21IIPC I 
fl IB 

JEi I 

I TRANSCEIVER 

fl 



3 



IT 




$,0¥C1O 






jrt 



rv-k 



sw^jJw GO 



J± 



;•, y..j.f:. 



'4 %;r , ;< & ■/, ■ 

' HAM 2 R4S ' 

' RAM 3 ftMi ' 

* ftAfl 1 CAS - 

- , Hi/ s. '•> < 



/4r , J OfV 



HC-rirh 



3 !><%— m 



IS 



m-^ 



! p 
I4r™ up 



...Li 

: 



f4P2§||pC 



:AN8€£f¥ER 



111 

| S §?CP 



o _ 

o m 

rn g 

01 5 

o ^ 



STf-'fy", HOA'Ui 



&gBMjTOCT 



r -ii 



™ ■ #j 



crri 













l_^ 






l§lj 


03 


1 


, : , r 



7<f <X>P~ 

punt cip yiii 



~~~~ behw — «|pM 

w 
f|- * &PDR SEt — -— ™ 

4-™»SW 1 

II— — 1» i iiiis — — «— «— — «~^ 

I! , • 

CABLINSi 

TUBE LINES REDUCE 

jl 

if~H!fcM 1 ! 



I™™ ™f|jlH 3 F4 



^ iliM -0 Cm 



i4 

n n 



SFi?4AlSCHA!4 
PlUif SFIISI 



PART OF IJS8 



iH74Ai5044 













4 [ 



OF US 



74P 


©P4J 








PliJtf 










I if"*" 




J 


«i I 


...... - 1 






J— J- 


4| f 

it: 



fjjf_ ,* 



[L2j ▼mFIOFC 



llft^ 



«^i— Jfc 



»4— |L 





T4PIGFC 


««rr §f ui? 


p 




s 
p 


1 '> 


4 
P 


_J 


I 


vr^*^^*^^^ 


74F10PC 


pjl#!f OF U5? 






^1 



"t - ' 





T4F10PC 
ill! IF' US? 


13 




\ 




74F10PC 
PAFT OP US3 



X40 






fl 




bpfinci 

RAHSEL ~ 








— y 


ilif! * 






:P 

13 





>— — - £Ni RAH PACK * — »__-.-— 
— — — MHCift -<— *«^ 

PHOTO C 1 RCU I TRACE 
SCHEMATIC C! RCU I TRACE. 



«li¥ 



•POHE.R 0000™ 
■ 4R0YEN « 



a 





[ 1S 



CLOCF 



rrtt 



1 4,3111 BHfe 
SN?44tS10AF 
HT OF US8 


*i 


w 






>_. 




•i:' ! 


. 




T 






s.mm 







o 

CD 
o 

C/) 



5 

o _ 



CScrrr 
CCcrz 



system 





9 

if.. 








[If 








13 

F 








If 


;:KX^ 




'is ^ 




10 „ 















& 




PUtLUP 



% Y tM BOA 



XB< 



Tf 



iV T 







X06 
IRQO 




1NT8 1 €!r 

Pfl OS - 
Pv k? t •: ! * ■ 
1NTH 2 CS- 
DMA 2 CS- 

CSX ™ 



Stt?4At.5f)§l§ 



W4AIS04AM 
PART 0PU81 






zi§ — £ HASTE? 



13 i *-j 
Hi H 



PART 0FU32 



1 J I— +¥ 



14 

5*§¥CEJ 



Q L- 






Pll¥gi I 



Tirt 









use: of nul 



REDUCE 
T1PLE L1NEI 



J1S 



IO# - 


_jj™j 


ISM * 


~~ 


XP2 - 


"Til 


tfli - 


"™~|i| 


«SE1> 


— Tl 


lilt 


III 

*™W1 



If?4AUSl Tip | 



i'.\ U*6 v*?> 



SN7 4 At S2 4 4 AN S, 
I U128 2 



:...■.■■: ■.■ ■■ :■:.■ : ■ ■ . : ■■ .■■: ■ 



•s3;: 



CAc^rii 



SYSTEM BOA HP 



J 

-4— 4 



gr 



JL1I I, . 

1 II ri 

11 11 ¥ 

I — t 



6™€- 



I 1 

fit 



A (I 



Mid 

ft™ 





sm4M,5mm 






?mi of ui 20 




lEfftllSH 


^IFTl 




DACKO 


4 i ; i 


39 I 




5I§T4A1S08H NC 
FAST Will 10 


*iiii 


0A€fC2 


f4 j 
4p 


ffi 


■BACKS 


3I?4AIS0IW NC 
PART Of U110 


if: 1 ! 


iAQCI 


|| f 1 




..^cr-' 


'St,-—*-- J 


31 ! 




Stf?4At5P4AN NC 


^ 



LL ^ 






rfi 

If— 

LP 



A20 
A21 



XA1 

IA3 



SH741S125AN 
PAil Of U79 



u-4 



J ill 



i* if ill 



rar 



11 


U87 


18 

p 

i 
H 



SATE. 24 

§11 IIS 



s 




o 




o 


:■.;..: 


IT! 


3* 


r™ 8 


*™t 


#« 


"O 




o 


«%j 


> 









:^ ce 
3 C€ 



r=fc 



=£= 



T* - ■ 



I 



s ilaj 

iim. - 
SiS - 

SESfTF * 



1503135 
U130 

mm 



12 ___ 



Fr 



IPMtY Of [8 



riFi 
L£J 



H 



NPCS 



Lli 



*0 

li~ J 

CD 

s.wcro 



NC 

NC 
NC 









«1 _PJ MT SF LST4 

"Til U104FLlP/ftOP 



fr 



iiSIl 



"^iiCCLK- 



= P1JULLJP« 



S„W*83i 



?4P00#0 
PART OFtfSg 



30? 



— IA4 

— xioi 



CABLlNGi 

TU8E LINES REDUCE 
USE Of MULTIPLE LINES 



EMAS 



PHOTO CIRCUITRACE 

:HEHATIC CIRCUITRACE 



4'#;~f "yjf„ j 



' ~ 1 mz 

jj PART OF 5N74LS1 1 2 AN [p 3S 

14] usb a IP/flop I sl ~^ vv ™ 



3TS01JC 



_JP 



J 



-4 



R2! 
5© 




81 3 5 
1000 1 



do 




4*0¥ 

* 1 |l£l 



11 #4 FLIP/FLOP 



C3 



,X™0 HA 



a * c „„ „!*. , 






iM AS 




iL_ 



I fCIASSISP 



SH74ALS04AN 
PAHT OF U1 Q? 



'9t i - >;> ir 

! " 7 1'" Mf' 



SMT4ALSS8N 
PART Of 11110 



*"* 101 

— MPS 

— SI4 

— IDS 

— IIS 

— my? 



SH74ALS32M 
PAiT OPtJSO 



§ 

4u 



t 
; pJ 

ill 

Til 

If 



l_ : 



IPAfit 9FI4 j 

.4 






±Lr 



Y3 



CSS 
2?pF 



141 

' : l ■ -■;■■■■ ' : 

PAiT OFU 108 



_J 



HC1 40SSU 

part wmw 



"HtOi — — -II — ^'^-j — J ^>-4— f.y 1 4"--H *';»~"4' 10 f'S'| 



82? 
1 



fff 



tr 



S*§f 



power 9000™ 



HC1406SU 
PART OP 111 OS 



do 



CD 






lOOOf 



CSS 






•Nt 

• m 



m 
nc 



PAirr cFuioe 




5,m 
— ow 




m 



m 



=|=§ 



SNA io etc 



m i±J PART OP SN74ALS744N 
11 Ul 09 PL IP /FLOP 



10 OH LIS -1 



*J 1_J 

El 



SH74l5SiH 
PART OF OSS 



PART Of AU 


S?4 


! Ul 18 FLIP 


T: \W 
















T" 






; f| 


% w 






m 




S 




O 


.*.- 


'.::; 


,j:j 


pi 


:; " 


Oft 


"HP 




■■■,! 
f"3 


3> 


fo 


«m| 



rtt=^^ 



SrSTE^ BOARD 
8 



S^HM^SttA^fi^ 



VIH LiVS BOA 



§f 



SN74ALS00AN 
RART Of 094 



IHA HtEMR -" 


...If: 

4 


' 


JL 


ItiM 


S : 







III 



PART Of IJS4 




MA 


" ' f " 3 ! 


HR 


Q ' : is! 


,*«■">"* ! 




:: i 



I LU 




H ,.». 



II _ — f Ij 

14— hah 1 CAS -t%4— r " x ™ 



* Q 



y 



|_ nm §| 



J 

-Ap~ - 



Lf 
rf 



ITT 



SAO 
S@:l€ 
ISM 

ffgtflf — *=4 
A I 

! IlliA MM —-—J 



G3' 



11 Wis 1 
n ■■■**■! 

5 transceiver 



— — ^ 

ft RNS ^ „ <£ ^ k 



XHEffM 



«JC ■> 



I* 1 

ffs™ 



G3 



XMEHR 

XSHE 



©MA ! 





PART 0FU?9 




■9^ 
f™ 8 


1 l,™*.™^ | 





v-A v™«™™ 



SYSTEM HOAKD 

70 



amisi 



SM?4ALS0^ 
S ART Of U91 



, 


r 




s I 


MA JWSN 


^fij 



rU8E LINES F 
JSE OF HULT! 



II J 



1 ! 



i_^„ C NIL OFF 



J J 

1 I 



SN7AALS04AN 
PART OFU10? 



p___ 








12 






;3^=£: 




ART 


?m 


CIFC 
j 107 




1 











LU 





lRT Of 1184 








P«T» 






'-': v> ?« ^.".'-"T, .. 










1 2 j 1^ 


;■' . 1 1 


ALE 








,_ gxp, 








rl/ 111 




Wyfl w AL c *•— ™— |%~, 







o 

01 






r :f > 



zs CA 
:-:.■ :R 

ADD 

7 



f 



5N74ALS02N 

PART truss 



REFRESH 



TrK-r 



74F08PC 
PART Of U92 



Pj ,, 



™H FLIP/FLOP Br? 

ill 

P 



SH74LS1 254N 
PAPT 0FU?9 



ID CH P:D¥ 



S¥S OttC 



"T-r 



w-4— 









4ir— * ICHft 



REFRESH ™™^™#»- 






[Is ^ 



IS 



LU 






mifi 



Bpjyl €UK 



umm 

HiOA 



JPJ Sf*?4ALS74AN 

"Tl uss pup/flop 



j l J i j v" i i 

[±J 



8 SN74AL504AN 

FART OFU121 



SH74ALS04AN 
PART OF 4JS1 



tEfiESli 



13 



R] 



i>- 



12 



CD 



-flEFilS- 



«— POL I 

fT. ■ ...j 



iif PET — 



"PART™ " "1 

OF 3W?i*tS74«i If 
UiiBFUP/rtOP [5 1 

— ' D" 

i .if 



. j i 1 



10 f 







!«,,—«,. 


■SAO 


14 


SN74LSS9QN 


P 








1 


'EM 


11 


U32 


P 


SA2 






2 










L1 

1 




P 
1 


SA3 


10 




IL_ 


$A4 


r 




:S 




9 




JL , 


SAS 


t* 




IL_™. 


SAS 




_J 



7 i|r SN74AIS04AN _* 
PAPT iP 111 If nfi 
™ 1 %.mm 



12 



— * : 



_i 









81H 


101 


& 1 


US© 


5N74At$?4AN 
^LIP/FLOP 


-— ™_ 






11 IP 


1 1 1 


- |_j 


4 











: 1 n n 



SN74ALS0GAN 

papt mmm 



"12 






5M744i5«M 
PART 0FU12Q 



o te- 
st"" 

* 43 

PART OF 038 SH74Q7H 

r -™..™. PART OF IJ1 1 8 

"th ! p—— — 

p l f~^ \p N- 



L 1 



PHOTO CIRCUITRAC 



:hfmatii 



' RCU 1 TRi 



CABLING 1 

TUBE LINES REDUCE 

USE OF MULTIPLE LINES 



o 

m 
o 

0) 



^2 







_ 


,...., 


rv- 


in 


< : ; 


f 




m 


13 
O 





|> 


m 




€0 





CI 

cr: Jl— 






SYSTEM BOARD 
68 



Wl ™ EiBlSIilllSI 



\M- B^}ARi) 









NC 



i y 

I M 

j 



ir-^mtmjk 










JH SH74MLS74.kH 

SI UIOSRJIVROF 






pmi or nil 






s 



m 



PART OF US9 




^ Cil 



PROCCLIC 4d 



^^ ■< ,;^k 



if 
It 




S,f¥C§l 






74F08PC 
»ART CIFU32 






§# 



II 

j|— SAS™ 

u SAS- 

II— SA7- 

I 



! I 



If 



•HSA14™--™™" <At'1 



^1:i— <A1I 



it H5A19- 

U-S02— 

I — -SD3- ■ 

U ^p^ 






J4 | JS ! JS l J? 



B2?> 



Gtf! * 



O 10 



CSI 



Hssacms 



3 



■....,.; 


U84 


3 ,iiai ^ 


085 


S- 1 s 


086 


>1B 


llf'O? 


H-1 2 


U88 



"1.5 

j27 
;28 



w" 1 > 


UlUi 


3-8 


yi 02 


8-10 


UI03 


CM 


U104 


C>\5 


■■ i 1 A f"': 


O! 1 


U106 


o-? 


U107 


l>3 


U108 


0-1 


U109 


0-3 


1.11 10 



o 

m 
o 

m 



11 16 



O 03 



:4j 

24 4 
24 3 
246 
24? 
248 
249 



>1 


Ul 20 


>3 


U12I 


5-8 


Ul 22 


OH f 


J 123 


■M 


UI24 


■-H8 


Ul 25 


i~ 1 


ul 26 


M 


01 2? 


H4 


U12S 


i ™ ^ 


! 1 "; Q 



If 






^^m^g^^^^ggg^g^^^^l^^^^m^^ 









K^-rt--i< : ..*\ 



■■■■I ^^^™ ^^^^■ : ^^^B ; K^^B ;: ^^^^B;^^^M lllll 

■HBIB ■■■■■ ^^^^™ ;; ^^^^» ; ^^^^^B>^^^^B-^^^^» IHH 



iHH 



^§111 PiPlllllltllP 'Slifililllilli ^^^^^^H ;; ^^^^^^B ; ^^^^^^^R-^^^^^^B ;; ^^^^^^^B ; ^^^^^^B^^^^^^ 





H^B 



■■n 






*^^^^B 8HWWI ^^^^™ ;; B 

l : ii^^^^^^P llill»§tti g il ^^^^^^^PW 









■■I 



^^»;:^^^^j 



^^^^^^■ : ^^fi 






^^■;^^^^p||^^^^Mi^M^^p 







iiiiHiiiisii 



o 


m 


IT1 


Si 


CH 


*P 


***. 




*-** 


'35 



ITEM BOA 



3* 



fifi UTA llft'1 



Si 7 3 783 




SYS'ftM SOABi) 
60 



Hi 09 



una :n 

NOTF OiiHOw/s ;U; ir < 



U1O0 flN4 1:195 

'IN 1 imii'i Nnrrr. 



O 
CO 

o 

05 



2 
O _ 

O 03 

1^ ^ : 



g 



! ! 






• •!'■:'•'■•'■• l! '-' .•*': ■'■' ■:. ■ ■■■ ' ■ ■•■'.'■,'. ■:. ■ 



^H^B^ 













■•• ■'••■- ■>-'-:\~ : v:: 



:■:■■■■■■■' ••,' •'• •.•:••;! 








\ 



IBB 



\ 






: r "" 




o 




o 


SSI 


PI 


z 


m 


o 


^4 

o 


5 


§b 


""* 


$# 




C0 





r *:.-'). f.& ^r"*A 



'Jijfl 



i>. ■ _ %fnmf 






pm..mrim 



I # -01"T ^CSAliU I == s O04?"f C3A± I I 



4 

If 






mn 



9 CI AX 



E4 ! - - ; 

T I 






mm.. 



'1 s ?A R2 

IlfC £28 1$*? 

^iwrcf -J£l 



i i z i 



! t 114 T * I T . * J 



/GOV ~ ■ 

101 '' 



mm I 

toon I 










S3¥^ 



BEA.SUft.E0 Fi 






mmm» 



v I 00K ! N4003 

V CJIT" -"I 

1 00V A 



10* S L^ 

f f~ 






2NS632 
DPJVER 



3f 



IQjlS 



i i~^'^n™7iT 



W' 



LM339N 
^Afil OF HI 



™t ~€~ 



I 1 

fl 






LJ1339N 
PART 0FH2 

>-fg^r] 

3f ~~" 



4 : ^ $yA£U,2¥ 



1 « 


IFT 


M3BH 
0FM2 






10, 


-f^!T 


j 


j. ?1 


L 


ife' 


i ] 



es e ■ 

!»2|# Oil 4 i^v4 

J^^^tf^A ( |.J 



CIS 



^ 4 



LH33SN 
Pmi 0FH2 



^ 



13 



"I'll 



004? T 



1 LH333N 
1 PART OF Hit 
1 j^.^. s ™.-...-.._. 


* 





' Hp\* * 






L-f - ' 


14 | 


. ^ 


UM±,^^J 



4- 



cms 









IH33SN 




RART OF M 1 




lOysr —» i 


1 <jp 1 L™4|n. 


1' t 


s"Li,.?v.e J 



., ^e; 



[ LI1333N 

| PART OF HI 

LJIT 1 "^"" 



■LI1333N 
&BT OF HI 



€1 1 J 
1 00V I B 



13 





**"§ f £" "™~~: 






"1 fc>^ v 






r ^„^-"" 


1 4 ? 




lill£_™_ ra . 



A2 





nmn i 



lill 

Hi 



i J» i i 
| p—^ 



H-H-h 









■ 

I * 0¥ 



S62S f ' 






rtbJ i e rH , 3ocw=f 

"nsw*! tK ^ 1KV 



243 1 I 

C3 



2SC330S 
63P0iSfi AS 



0^ f 



iAPOWFF 4HF 



HI 4 I 



LH3S8N 
?mi Of HS 



C38X f*28 I C37XR24 t 
,$4fT f§«| ,0!T 



_ ,^, 13U0V 



M3 
ISOLATSi 



> 



m 



^ !j it^" i 

C36 1 
,1 i 

— Hh ~- 



vc 



f?27 



R2S R2S S » 
301 K 30! K S4S 



LM3S8N 4 ^V» 
PART 0FH8 ^ r 



CR2Si 



132 
10^ 



CR24 



sfi !V s - sv 

{ 8'ls.SV 12.0V 



PI ^ 

S.DV 
J ADJUST : 
250 



LH333N 
FA^T OF MS 






3,0V 12.SV 



R2t 
S1IC . 



C3S 
4?0pF* 






AS 



3 



CR27X CR2S1 
' CR28 i ^ ^ 



R23 
■ C34 «I B 



IH33SN 
FART 0FHS 



i Lfrt"" > 



IH333N 

PAFT OF HS 





......... ........ J 




"S^TV™""'"™ | 


LH33SN 


:- ; 






* ■" * **■ 


f 9 


?,m j 




Hi. TV ! 




I § t 


10 

" IT 




:.;.- 













AS j 



:i:': : ;; 




O 




o 


m 


in 


^ 


CP 


u 




o 




> 


ib 


*M| 


€&> 




-«0 





12 



^^^^^J 



f W?. -1^ HU^PL Y 



v3 



->> 







I¥E 



! 



~<4~~4 -4 



DpF'x 



\H SO A 110 



DISK DRIVE 






4^441 







is 
i 




J>J> 1 



PIC; | J 



I :J 



00 7\ 




mmmm 



44 




cr 


-r 


<C 


<C 


< 


CM 


m 


«3 


f— 


•--. 


O 


o 


•;„ 


o 


O 



CM 

is 

c/:i 



-a. 



CM 



AC INPUT BOARD 
28 




o 

C/> 

o 



o _ 

O 00 

■SB 
2S 
°§ 

00 
CO 



A Howard W. Sams WI:Willl:ftW« Photo 



POWER SUPPLY 
25 



POWER SUPPLY GridTrace LOCATION GUIDE 



A1 


A-8 


E27 


A-1 2 


A2 


A-10 


LI 


E-1 


A3 


D-10 


L2 


G-1 


A4 


C-8 


Ml 


A-9 


A5 


B-3 


M2 


D-9 


A6 


B-3 


M3 


B-7 


CI 


J-14 


M4 


D-14 


C2 


G-14 


M5 


A-2 


C3 


J-11 


M6 


B-5 


C4 


D-11 


PI 


E-9 


C5 


B-1 5 


P2 


B-4 


C6 


C-8 


01 


F-10 


C7 


A-7 


02 


F-11 


C8 


E-12 


03 


H-1 2 


C9 


B-8 


04 


H-9 


CIO 


B-10 


R1 


B-1 2 


C11 


0-1 


R2 


D-13 


CI 2 


B-10 


R3 


C-1 3 


C13 


F-5 


R4 


H-1 5 


C14 


E-5 


R5 


F-13 


C15 


F-3 


R6 


C-1 2 


C16 


E-3 


R7 


1-11 


C17 


D-2 


R8 


H-1 1 


C18 


J-1 


R9 


C-1 1 


C19 


J-3 


R10 


C-1 5 


C20 


J-1 


R11 


E-10 


C21 


I -2 


R12 


J-10 


C22 


I -3 


R13 


F-9 


C23 


H-1 


R14 


H-9 


C24 


H-2 


R15 


E-11 


C25 


G-2 


R16 


F-12 


C26 


F-2 


R17 


D-4 


C27 


D-2 


R18 


C-1 


C28 


D-5 


R19 


B-2 


C29 


B-2 


R20 


B-4 


C30 


C-4 


R21 


A-3 


C31 


A-3 


R22 


B-1 


C32 


C-2 


R23 


B-3 


C33 


A-5 


R24 


C-6 


C34 


B-3 


R25 


B-5 


C35 


A-3 


R26 


B-5 


C36 


B-5 


R27 


A-6 


C37 


B-5 


R28 


A-6 


C38 


A-5 


R29 


C-3 


C39 


B-8 


R99 


F-4 


CR1 


J-11 


SW1 


A-1 3 


CR2 


J-1 3 


T1 


G-10 


CR3 


A-11 


T2 


1-6 


CR4 


A-11 






CR5 


D-8 






CR6 


A-8 






CR7 


E-11 






CR8 


H-10 






CR9 


H-1 3 






CR10 


A-10 






CR11 


A-1 1 






CR12 


0-10 






CR13 


C-10 






CR14 


C-7 






CR15 


E-6 






CR16 


H-4 






CR17 


H-3 






CR18 


F-8 






CR19 


F-7 






CR20 


C-7 






CR21 


A-4 






CR22 


C-2 






CR23 


C-2 






CR24 


C-1 






CR25 


B-4 






CR26 


B-1 






CR27 


B-1 






CR28 


A-1 






E26 


C-1 2 







o 

C/> 

o 

C/> 



s 
o_ 

O 00 

ps 

CO 
CO 



23 



<c 



CO 


%*(***# 


Q 


uj 


LJU 


o 


in ■yw 

rowAimvi 


_ 


- 







•1 


ilHi^P * 




p 


<c 


CD 


%«,,**$ 


Q 



POWER SUPPLY 
22 



A Howard W. Sams HSJHIE3S Photc 



hi 



cm 


m 

100 






cui 






IS) 


a 

B 
C©2 


as 
mm 

m 




SI 
1 1 


10 
CIS 


m 
i@o 




11 1 


11 
002 






12j 


12 
€02 


81© 

.=■.-. 




1S| 
Li 


13 






301 




• 


4| 




■r— « 





— 



3 
€P3 

4 
€03 



-.■■ 



S 
CP3 

i 

em 



m$ 
— #~ 

i 

C03 

s 
i§ 

C03 
12 

0P3 

— ^*_ 

13 

CPS 
^^^^^ 

14 

CPS 



KEYBOARD 



APlPLlf IEII 



: :.; 




■ 


i -5 


!rfi: .«..•■-■., 


flC 


2B 


■Hi 

mrmmn 


JL, 


:% 


CXifTHCOJSR 





I 



I 








4*2¥ 



03 



S12| 
1501 



. k\k 




D 



ISO? 



"rfl" SH779SS7 

LU PART OfM* 



m 



' ;'' ,; ? 


4A 


ii 

^34 


SA 


H 

J3 


SA 



CABLING. 




TUBE LI MO 


5 REDUCE \ 


lM~^5Ljy: 





shttiss? 

f APT Of H2 



3A 

1#A 




SfiS 



4L 
4t 



18 
IF 



1 fl333i§?8 || y 



S«T?SSS? 



i c© pi 



_i 



.46 St 1 






Sftlf ' ' I 

CAPS tClCfMJ 

f| : |: A € I 
1 20 f I 

LED2 Hh j 
*J^ §.*:§¥ 3$j 



MM iCIOKj 
ft3JA 1 







A P N Q'T O f A C T S 'V A N D A R D N O T A F I O N * 
© Bo*&r<J W Sam*- 1 Co. t967 



811 

1» 



} e ah l % 

_4000jj | 1 



7402N 
PAPT Of Ml 



1 1 


__ 


~~x 




3 




1— 




p 


r 


s 




I 


"" % 1 1 


r 




h ^ -_, 








& 


...,.,r 



— rr r"" 





• f— 




4 " ; j 

i 1 
p J J 


p«^ 


,„,... ^...^ ....... 



rri 1 ! I 1 

s^; A?|f 00 f 4&00 f ooc 1 

1 4000 f~ 1~~~~~™.4~™- J 



CiJ 






r* •"■ 








h i ™™™ ir ^"^ 1 ^-y™™™™-™™ 



4 



22pFX 



■n 



1 ^ 






1 
1 



SSfiFX 



CP1C1) PI 



ii 



Ml 



iJLJ source 



t 11 ^ — tQISeII 



II— 3* 



.04? m 



CD1 CB) PI 



4A 



I 



CD1324N 
PART Of m 





. r "/. 


P — ^ 




™™"™t—™ 








3 






5 


1. .x 




P 


y*~~~j4 










P 






11 


'".) 




12 


V^***™ 


T3 


1 




! 




' fjt 'i . ^ 


,^«*™«^™ 



1 J p 

1 3 
I j j 1 

.1 



^^^^^^^^^^^^ , , ^™, k^. ~„ -^ »™J ^™„ ™X 

gp— 7JJ™ I @ ? p p|g "1 ? "J- 

c WaL ^ FMT *T I i ^1 400o| 40Dol 4000 
s « P¥ fill 4111 ? T ? 

LU 



A3 : ^ 



CD 1324N 
PAPt OF ?*f? 












F I 



Cii ISJ 
*n-. M 

Cil CSJ A4 
™_^ ^ 

A3 CD1 CB) 

C01IS1 A2 
— ^ NC 

A3 tm CB) 
— — ^ HC A 

€il:IP S2 
™-— >N€ R 

i3 CD1 Cil 

mim} 84 
i§ 

€D ; 1 CA:) 

——-——> lie 

COHA.) A2 
A3 €S1 ft) 

— . ,>m C 

Cil CAJ A4 
— >HC 

AS Cil CAJ 
^ ^ 

C01CAM AS 

Af 

CP1 CAJ 

I CP1 CA) 

if 
4 C01CA) 

03100 
^| j ^ ^ 

IS 

opt m 

— ^*ic 
is 

SOI CA) 

if 



11 



^ 



CI) 



o 

o 
m 








O 031 


ffl 


2P 


m 




■SI 


> 




«m| 



^ ^ !f ; . ,* A ^ ; i 




OV(H) 



NOTE: ARROWS ON ICS INDICATE PIN 1 UNLESS NOTED 



KEYBOARD 
26 



A Howard W. Sams t«l:mill:*Wl Photo 



R8 R9 R10 C11 C10 C9 




R2 CD3 



\ 
PINB1 
CD1(B) 



\ 

PIN 81 
CD1(A) 



7 C3 
PIN 81 
CD1 



O 
C/> 

o 

C/> 



o_ 

O CD 

m S 

CO 
CO 



KEYBOARD 
27 






O 




C/> 




o 




0) 


Q 


-N| 


1- 




O 




2T 




CO 


3 


m 


o _ 




O CO 




™ s 


ir 




3 


2o 


T— 


/AT 
70- 


z 


IN3 


a. 


co 


uu 




H- 




< 




O 








Z 




•" 




m 




o 




z 




i-«-t? 




^r &o 




a § 




> o 




O QC 




in ^c 




<c 




uj 




I— 




o 




z 





A Howard W. Sams MI:HIIH:W«W Photo 



KEYBOARD DISPLAY 
29 



BOARD 



II 




ENA'TIC CIPO1IITKA0E 



STROBE 



-HBO 



$N?4tSQ4N 
P4PT Of U1S 



-DATA 0- 
*DAlA I 



t""0AfA 2* 
■I 



CD 



SN74L5240AI L^__^ 



SLCT IN - 



PMiT 0PU1S 



_r 



BUSY - 



SN74LS04N 
PART CFU16 



11 



5NT4L504N 
PART of yts 



INPUT 
CCNIPOt 

catsp 






4' I' 



J lu 



-DATA 3- 

— DATA 4"™*5 

-DATA S — 

-DATA 8™ 

DATA ?» 



8 



J 



-§B4~ 



(£ 



SN?4LS244N 
IIS 



da* 

LATCN 



;i 

p 

T'8 

■5 
9 



1 



-ioo- 



-§pi* 



Iff 



# PAR! QF 

"i i 1119 , 

\ » 2? • 

I i 5 0022T 



iSM^1LS3?«NI « I ,0022 T 

7 I X 



111! 



i©4 -— ^ - 

m ^_ 8PS ,^ — — H 

j^—Bm ™— ™4J— — -BOB » 



IL 



nurmrr PlTT^T^ 
u tf;f ^ ,0022j 

OAW.A I I i I 

LATCH 



P 



^^mxf—f 



r 



s , weo Trim 

^^_4— — J 

SN74LS12SAN 
PAPT OF Ul 



ADi ■■ - ■■ 



PART OF si 



'1 



SHT4LS12SAAI 

part wm 



f2 T If ;1 

.Z!Ifnr^ 



lii 



I I 



- ERROR - 



^— rps - 



~im m~ 






:;.:.■ : : ;« 



514741.51 25 AH 

f Ait 8P HI 



-f> 



TTTt^JHTi 



-804* 



X 












I 



-DAT 



» T 



»0ATA D* 
- DATA 1 » 
'DATA 2- 
*§A?A 3- 
«pATA 4 w 
-SAT A S~ 
»0ATA S- 
-DAT& ?" 



~m4—j?i 



-:,:', 



™ii? 






1 « ,0022T* 

Li? 7 [ * t c 

I I f *0022T* 



— : ., 



LU 



211 



LI 



vvv^pji — --^Y^f 1 ™™™™™ Data 6 * 



, 0022 T 



; .; * r l ,oo22t 



_™ 



1. 11|H 



CABLING* 

TUBE LINES REDUCE 

USE OF MULTIPLE LINES 



1 



UPA 



' 



SAO SA1 



SM740SN 
PARI OF 111 1 



t 



I 1 5830S5 
|] "'* 

* 1 JW&MMHISM; 



BN741S04N 
P4RT OF ill S 



PS 
A23 
P3 
S4 



m 

4^™ 

m 

PS 



*»■ IIi4 • 
— IMS* 

- fOR - 



mm 



IC9H 









fff 
"111 



SN?4tS!SS- 



i|.. .~.WPA~- I; :| BOO -y 



Hr- — -.upa— -4 



. 2 \ A i 



111 - 



H2 
30 
CUD 



TROBg- 



ffir-MC 



ia~— ~8pg— 




sm4mn 
PAIT of ui 1 



U4 

oufpyt 

CONTROL 
LATCH 



pmt w : UTi 






0D2/T' f 112 | .pAtT ^ 

ISli ,4fDD f i 

w I til 

4%—™^ AUftJTFIf - 

y PART §F"™ It I 

J 0| U2 | 

BMT40BN .4700 ? 

PAH? if yn 



-AOC* 



nH— I . 



S,0VCO 

" U2 I 



— IK!T» 



Slf7405M i 4 ^?,,] 'PART OP 
PAPT DPUIt l — 1 il 



h2™ 



»_J J U2 A 



-SLCT IN- 



SN7 41. SO 4 N 
^R7 OF Ul 8 



ill 
™» RESET 



isf?»4a I J 



SN?*1LS04N 






*« 



TR08E™ 



^AUtTWlT- 



-INIT- 



-5LCT IN — 



- iili 



5L '":■'■ 



P2 



P2 S 
4 



S P2 

P2 7 

S 1*2 

P2 S 





IS 


?a 






If 




2D 


:P2 


^^"" 


P2 


"< 



34 i»2 

— < 

IS 



P2 
12 



TO 
1 

m 






P2 

< 

m 



R 



o 
(/) 

o 
(/) 

-J. 
"SI 



S 11 

Sk 




o 




o 


C" j 


PI 


UP 


CP 






> 




issssl 


i« 




c^ 




10 





S fc R ': A 1 ; P A W A L '... h i h 1 3 A >' -i n 



i£x^.ns?% 



IIOIA 



If HP! fa 






f 4F 1 




























H*U««™mw«w«« Cl| fliifSl fWT Sitaw™™,™™™™™™^, 


P**™— ^ 




■6 










U 1 ^ 




; C , v.* T| y 


MjT j 


INC jjj ™ j ,| 


|L 




1 ^ c^rvvv<-> 





A P H O T O F A G 1" S T A C D A R t : H i> \ A U Q u 
@ Howard W. S&m^ A Co 1 vlB-"' 




K M'-''~: '■ ' V s '; tf 

■* ^v ^ v- r - v. ' 



JL.,™„.„J 1 



0F18 | 



> 

33 

o 

00 

o 



o 

IS* 
r? 

fin 

2£ 



ae 

r 
m 
GO 
GO 

2E 
m 



cr 




30 


o 




0) 


<r 


O 


oa 


0) 




_k 


cr 


^1 


a 




N3 






2 
O _ 


4^ 


O 00 




fOS 


cs 


PC/A 
5170 


OH 




io-« 




w 




to 


G 




<*«& 




G£ 




pi 




B O 





o 






an 



^m, ^ww. «W . 

amdfc nndlk «s*A- t|t 

a% as -si ,f |p 



cz 


cr 


cr 


cr 


'X? 


*•* 


CO 


to 



o 



A Howard W. Sams t1l:MHH:«4B Pholo 



SERIAL/PARALLEL ADAPTER 

21 



z 
o 
I- 
< 
o 
o 



-r- cm ^r ^- cn o <n ro tj- r^i T3- r^ Tt ro -^ k^ 



I I i i i i i i II iTTTTTVTVTV^^VVV^^^^^ VDr " < ^'-'-*~'-rsjTf\£)r^Tj-vDooi-^-!-- 

«<ui<««i!.4J.±i.iiA±i±ii.J.j. l L±i±AAiAA44AiliAiAAlAjn<!.iI 



jju, 5SS3S8&8S5i5S5S5G55§3=;^ES5:sa25SS§S^5§§iiE5i55555 













.lfll« ; ^»ilil«;. 

liililiillli- 

. ■■ ■ 

illilli 



CM 



^'"-■'liS 



sssiiF ■ 



-;; '-.'";^.- ;■; 



iiill 












«88ffi888»<!«s«3li>«SS3gS8 






' "S^; :?C% : &\Si &i"'M:i: ?&£&: '<&■■ &0M$*$ ■&<■. -. ■ ^tM^- '■v"i- 

IsBliSllIlIllllli. 





111 




■lip 


J!!J 


CO 






to 


: i 






1 






It i|iS?^'iI« 




*sr 




CO 




CM 



LL. 



SERIAL/PARALLEL ADAPTER 
24 



A Howard W. SamsR 






mm pho.o 






